AR TARGET SHEET

* The following document was too large to scan as one unit,
therefore, 1t has been divided into sections.

EDMCH: 0073124
SECTION: 3 0F3

DOCUMENT #: Letter: 07-AMRC-0224
Document;: DOE/RL-2007-21
Draft A

TITLE: Risk Assessment Report for 100
Area and 300 Area Component of

River Corridor Baseline Risk
Assessment (RCBRA)



L00T Tdy

VGO 2yl Jo wstodiory poay ((E pUo ué.ay 00T 241 40 1eda)] JUBUISSESSY YSIY

11Z-¢

‘Table 5-17. Chrenic Oral Slope Factors for Inorganic Chemicals. (2 Pages)

Oral C8F

Dose-

. . . Tumaers W.0.I
Chemical (mg/klgmday) Species Observed Response class Source Notes
Model
Uranium Route covered by Tier 1 {IRIS) oral RfD
Vanadium Route covered by Tier 1 (IRLS) oral RfD
Zinc Route covered by Tier 1 (IRIS) oral RfD
Table 5-18. Chronic Oral Slope Factors for Organic Chemicals.
Oral CSF 7
Chemical (mg/kg- Species Tumors Observed Dose-Response | W.O.E Socurce Notes
1 Mode! class . _
dayy
1,1,2,2-Tetrachloroethane 2.00E-01 mouse hepatocellular carcinoma | linearized C IRIS, 2007 | Tier 1 (IRIS)
multistage
procedure, extra
risk "
1,2-Dichloroethane 9.10E-02 rat hemangiosarcomas linearized B2 IRIS, 2007 | Tier 1 (IRIS)
multistage

procedure with
time-to-death
analysis, extra
risk

1,4-Dichlorobenzene

Tier 3 (HEAST) oral SF not
used because the oral route
i8 covered by a Tier 1 (TRIS)
route extrapolation of an
inhalation RfD, in which
there is more confidence
than the Tier 3 (HEAST)
oral SF.

}-Butanol

.t Route is covered by Tier 1

(IRIS) oral RfD
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Table 5-18. Chronic Oral Slope Factors for Organic Chemicals.

JUOUISSISSY YSTY YP[Boy uewingy

Oral CSF
Chemical (mg/kg- Species Tumors Observed Dose-Response | W.O.E Source Notes
_ Model class :
day)
2-(2,4,5- Route is covered by Tier 1
Trichlorophenoxy)propionic acid (IRIS) oral RfD
2,4,5-Trichlorophenoxyacetic acid Route is covered by Tier 1
(IRIS) oral RID
2 A-Dichlorophenoxyacetic acid Route is covered by Tier 1
(IRIS) oral RfD
2-Butanone Route is covered by Tier }
(IRIS) oral RfD
2-Butoxyethanol Route is covered by Tier 1
(IRIS) oral RfD
2-Methylnaphthalene Route is covered by Tier 1
' (TRIS) oral RfD
2-secButyl-4,6- Route is covered by Tier 1
dinitrophenol(DNBP) (IRIS) oral RID
3+4 Methylphenol (cresol, m+p) Route is covered by Tier 1
(IR1S) oral RfD for
surrogate; 3-methiyphenol
4-(2.,4-Dichlorophenoxy)butanocic Route is covered by Tier 1
acid. (IRLS) oral RfD
Acenaphthene Route is covered by Tier 1
{IR1S) oral RfD
Acenaphthylene Route is covered by Tier 1
(IRIS) oral RiD for
surrogate; acenaphthene
Acetone Rouie is covered by Tier 1
‘ (IRIS) oral RD
Aldrin 1.70E+01 mouse liver carcinoma linearized B2 IRIS, 2007 | Tier 1 (IRIS)
multistage

procedure, extra
risk
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Table 5-18. Chrenic Oral Slope Factors for Organic Chemicals.

Oral CSF

Chemigal (mg/lg- Species Tumors Gbserved Dose-Response | W.0.5 Source Notes
-0 Model class
day)
Alpha-BHC 6.30E+00 mouse hepatic nodules and linearized B2 IRIS, 2007 | Tier 1 (IRIS)
hepatocellular multistage
carcinomas procedure, extra
risk
Anthracene Route is covered by Tier 1
(IRIS) oral R1D
Aroclor 1242 2.00E+00 rat liver hepatocellular Linear B2 IRIS, 2007 | Tier 1 {IRIS) surrogate; total
adenomas, carcinomas, | exirapolation PCBs, aroclor 1242 is a
cholangiomas, or below LED10s; PCB congener
cholangiocarcinomas; High risk and
PCBs persistence;
upper-bound
slope factor
Aroclor 1248 2.00E+00  |rat see aroclor 1242 see aroclor B2 IRIS, 2007 | Tier 1 (1RIS) surrogate; total
1242 PCBs, aroclor 1248 is a
‘ PCB congener
Aroclor 1254 2.00E+00 rat see aroclor 1242 see aroclor B2 IRIS, 2007 | Tier 1 (IRIS) surrogate; total
1242 PCBs, aroclor 1254 is a
PCB congener
Aroclor 1260 2.00E+00 rat see aroclor 1242 see aroclor B2 IRIS, 2007 | Tier 1 {IR1S) surrogate; total
1242 PCBs, aroclor 1260 is a
_ PCB congener
Aroclor 1262 2.00E+00 at see aroclor 1242 see aroclor B2 IRIS, 2007 | Tier 1 (IRIS) surrogale; total
‘ 1242 PCBs, aroclor 1262 is a
PCB congener
Benzene 1.50E-02 human leukemia Linear A IRIS, 2007 | Tier | (IRIS)

extrapolation of
human
occupational
data
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Table 5-18. Chronic Oral Slope Factors for Organic Chemicals,

JUSWISSISSY YSTY YL urwing

- Oral CSF
Chemical {mg/kg- Species Tumors Observed Dose-Response | W.0.E Source Notes
-1 Model class
day)
Benzo({ajanthracene 7.30E-01 EPA Tier 3 (NCEA)
Region 6
HHMSSLs,
‘ 2007
Benzo(a)pyrene 7.30E+00 mouse/ | forestomach, squamous | risk estimate B2 RIS, 2007 | Tier 1 (IRIS)
rat cell papillomas and based on a
carcinomas; forestomach, | geometric mean
larynx and esophagus, of four slope
papillomas and factors obtained
carcinomas (combined) | by different
modeling
procedures
Benzo(b)fluoranthene 7.30E-01 B2 EPA Tier 3 {NCEA)
Region 6
HHMSSLs,
2007
Benzo(ghi)perylene Route is covered by Tier 1
(IR1S) oral RfD for
_ swrrogate; pyrene
Benzo(k)fluoranthene 7.30E-02 B2 EPA Tier 3 (NCEA)
Repion 6
HHMSSLs,
. 2007
beta-1,2,3,4,5,6- 1.80E+00 mouse hepatic nodules and linearized C IRIS, 2007 { Tier 1 (1RIS)
Hexachlorocyclohexane hepatocellular carcinoma | multistage
procedure, extra
. . risk
Bis(2-cthylhexyl) phthalate 1.40E-02 mouse linearized ‘B2 IRIS, 2007 | Tier 1 (IRIS)
: multistage

procedure, extra
risk
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Table 5-18. Chronic Ural Siope Factors for Organic Chemicals.

Orel CSE
Chemical {mg/kg- Species Tumors Observed Dose-Response | W.0.% Source MNuotes
A Model class
day)
Butylbenzylphthalate Route is covered by Tier 1
(IRIS) oral RID
Carbazole 2.00E-02 EPA Tier 3 (HEAST
Region 6
HHMSSLs,
2007
Carbon disulfide Route is covered by Tier 1
(IRIS) oral RID
Carbon tetrachloride 1.30E-01 hamster/ |Hepatocellular Linearized B2 IRIS, 2007 | Tier 1 (IRIS)
Syrian carcinomas/ hepatomas | multistage :
' procedure, extra
risk
Chlordane 3.50E-01 mouse hepatocellular carcinoma | linearized B2 IRIS, 2007 | Tier 1 (IR1S)
- | multistage
procedure, extra
risk; chlordane
. (technical)
Chioroform 8.05E-02 IRIS, 2007 | Tier 1 (IRIS) route
exfrapolation
Chrysene 7.30E-03 B2 EPA Tier 3 (NCEA)
Region 6
HHMSSLs,
2007
cis-1,2-Dichloroethene Rowute is covered by Tier 2
(PPRTV) oral RfD
Dalapon Route is covered by Tier 1
(IRIS) oral RfD
Delta-BHC 6.30E+00 IRIS, 2007 | Tier 1 (IRIS) surrogate;

alpha-BHC
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Table 5-18. Chronic Oral Slope Factors for Organic Chemicals.

JUSTWISSISSY i{sm Y}[eo UBWIN

Oral CSF
Chemical {mg/kg- Species Tumors Observed Dose-Response | W.O.E Source Notes
1 Model class
day)
Dibenz[a,h]anthracene 7.30E+00 B2 EPA Tier 3 (NCEA)
Region 6
HHMSSLs,
2007
Dibenzofuran Route is covered by Tier 3
(NCEA) oral RfD
Dicamba Route is covered by Tier 1
(IRIS) oral RID
Dichlorodiphenyldichloroethane 2.40E-01 mouse liver tumors linearized B2 IRIS, 2007 | Tier 1 (IRIS)
: multistage
procedure, extra
_ risk
Dichlorediphenyldichloroethylene | 3.40E-01 mouse hepatoceliular linearized B2 IRIS, 2007 | Tier 1 (IRIS)
carcinomas, hepatomas | multistage
procedure, extra
risk
Dichlorodiphenyltrichloroethane | 3.40E-01 mouse/rat | liver tumors, benign and | linearized B2 IRTS, 2007 | Tier 1 (IRIS)
: malignant multistage
procedure, extra
: risk
Dichloroprop Route is covered by Tier 1
(IRIS) oral RfD for
surrogate 4-(2,4-
dichlorophenoxy)butanocic
acid
Dieldrin 1.60E+01 mouse liver carcinoma linearized B2 IRIS, 2007 | Tier 1 (IRIS)
multistage
- | procedure, exira
risk
Diethyl ether Route is covered by Tier 1

(IRIS) oral RfD

JeI(] [RUOISIOa(]
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Tabie 5-i8. Chronic Oral Slope Factors for Organic Chemicals.

Oral QéF

Chemical (mg/ig- Species Tumors Observed Dose-Response | W.O.K Source Neotes
. B Model class
day) _
Diethylphthalate Route is covered by Tier 1

(IRIS) oral RfD

Di-n-butylphthalate

Rouie is covered by Tier 1
(IRIS) oral RfD

Di-n-octylphthalate

Route is covered by Tier 2
(PROV) oral RfD

Endosulfan I

Route is covered by Tier 1
(IRIS) oral RfD for
surrogate endosulfan

Endosulfan

Route is covered by Tier 1
(IRIS) oral RfD for
surrogate endosulfan

Endosulfan suifate

Route is covered by Tier 1
(IRIS) oral RfD for
surrogaie endosulfan

Endrin Route is covered by Tier 1
(ARIS) oral RiD

Endrin aldehyde Route is covered by Tier I
(IRIS) oral RfD for
surrogate endrin

Endrin ketone Route is covered by Tier 1
{IRIS) oral RfD for
surrogate endrin

Ethylene glycol Route is covered by Tier 1
(IRIS) oral RID

Fluoranthene Route is covered by Tier 1
(IRIS) oral RfD

Fluorene Route is covered by Tier 1

(IRIS) oral RiD
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Table 5-18. Chronic Oral Siope Factors for Organic Chemicals.

Oral CSF

JUQUISSISSY SN YIBOH UBWIRE]

Chemical (mng/kg- Species Tumors Observed Dose-Response | W.O.E | g0, /00 Notes
ki ‘ Model class
day)

Heptachlor 4.50E+00 mouse hepatocellular linearized B2 IRIS, 2007 | Tier 1 (IRIS)

carcinomas multistage
procedure, extra
risk
Heptachlor epoxide 9.10E+00 mouse hepatocellular linearized B2 IRIS, 2007 | Tier 1 (IRIS)
carcinomas multistage
procedure, extra
risk
Indeno(1,2,3-cd)pyrene 7.30E-01 B2 EPA Tier 3 (NCEA)
Region 6
HHMSSLs

Isophorone 9.50E-04 rat preputial gland linearized C . RIS, 2007 | Tier 1 (IRIS)

carcinoma multistage '
procedure, extra
risk

Methoxychlor Route is covered by Tier 1

' (IRIS) oral R{D -

Methyl isobutyl ketone Route is covered by Tier 1
(IRIS) route extrapolated
oral RfD

Methylenechloride 7.50E-03 mouse | hepatocellular adenomas | linearized B2 IRIS, 2007 | Tier I (IRIS)

or carcinomas (NTP) and | multistage
hepatocellular cancer and | procedure, exira
neoplastic nodules risk
(NCA)
Naphthalene Route is covered by Tier 1

(IRIS) oral RfD

eI [BTOISIOR(]
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Table 5-18. Chronic Oral Slope Factors for Organic Chemicals.
Oral CSF _
Chemieal (mg/kg- | Species Tumors Observed | D oceResponse | W.OR| o 0 Notes
- Model class
day)
Pentachlorophenol 1.20E-01 mouse hepatocellular linearized B2 IRIS, 2007 | Tier 1 (IRIS)
adenoma/carcinoma, multistage
pheochromocytoma/ procedure
malignant
pheochromocytoma,
hemangiosarcoma/
hemangioma (pooled
incidence)

Phenanthrene Route is covered by Tier 1
(IRIS) oral R for
surrogate pyrene

Phenol Route is covered by Tier 1
(IRIS) oral RfD

Picloram Route is covered by Tier 1
(IRIS) oral RfD

Pyrene Route is covered by Tier 1
(IRIS) oral RfD

Tetrachloroethene Tier 3 (NCEA) oral SF not
used because oral route
covered by Tier 1 (IRIS)
oral RfD.

Toluene Route is covered by Tier 1
(IRIS) oral RfD

Trichloroethene 4 00E-01 EPA Tier 3 (NCEA)

Region 6
HHMSSLs,
2007

Trichloromonofluoromethane Route is covered by Tier 1

(IRIS) oral RfD
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Table 5-19. Chronic Inhalation Slope Factors for Inorganic Chemicals.

. Unit Risk | Inh. CSF " Tumors Dose- W.0.E
Chemical N 1| Species Response Source Notes
(pg/m™) (mg/kg-day) Observed class
Model
| Aluminum Route covered by Tier 2
(PPRTV) inhalation RfD.
Antimony No Data
Arsenic 0.0043 15.1 human | lung cancer absolute risk, [A IRIS, 2007 Tier 1 (IRIS)
linear model
Barium Route covered by Tier 3
) (HEAST) inhalation RfD.
Beryllium 0.0024 8.4 human | lung cancer relative risk Bi RIS, 2007 Tier 1 (IRIS)
Boron Route covered by Tier 3
, (HEAST) inhalation RfD.
Cadmium 0.0018 6.3 human | lung, trachea, | two stage; only | Bl IRIS, 2007 Tier 1 (IRIS)
bronchus first affected by
cancer deaths | exposure; extra
risk
Chromium No Data
Hexavalent Chromium | 0.012 42 human | lung cancer multi-stage, A IRIS, 2007 Tier 1 (IRIS)
extra risk
Cobalt 0.0028 9.8 Bi EPA Region6 | Tier 2 (PPRTV)
. HHMSSLs, 2007
Copper No Data
Fluoride No Data
Lead See Section 5.5.8
Manganese Route covered by Tier 1
{IRIS) inhalation R{D
Mercury Route covered by Tier 1
(IRIS) inhalation RfD
Molybdenum No Data
Nickel No Data

JIAUISSISSY ST YIS UBWng
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Table 5-1%. Chronic Inhalation Stepe Factors for Inerganic Chemicals.
Chemical ?;‘gﬁ:‘?;ﬁ‘ (Hf;,llifgii};)_l Species gﬁ::; E;::}: d R;[:;?)ense ‘Zﬁgf} Source Notes
Model -
Nitrogen in Nitrate 7 No Data
Nitrogen in Nitrite No Data
Selenium ) - No Data
Silver No Data
Strontium (elemental) . No Data
Thallium ) o No Data
Uranium No Data
Vanadium ' No Data
Zine No Data
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Table 5-20. Chronic Inhalation Slope Factors for Organic Chemicals.

Chemical

Unit
Risk
(pg/m’y’

Inh. CSF
{(mg/kg-day)”

Species

Tumers Observed

Dose-Response
Model

W.0.E
class

Source

Notes

1,1,2,2-Tetrachloroethane

5.80E-05

2.03E-01

MOouse

hepatocellular
carcinoma

linearized
multistage
procedure,
extra risk

C

IRIS, 2007

Tier § (IRIS)

1,2-Dichloroethane

2.60E-05

9.10E-02

rat

hemangiosarcomas

linearized
multistage
procedure,
extra risk

B2

IRIS, 2007

Tier 1 (IR18)

1,4-Dichlorobenzene

Tier 3 (NCEA)
inhalation SF not
used because
inhalation route
covered by Tier 1
(IRIS) inhalation
RID

| JUSWSSISSY MSTY YI[COH UBWNE]

1-Butanol Réute is covered
by Tier 1 (IRIS)
route
extrapolation

2-(2,4,5- Route is covered

Trichlorophenoxy)propionic acid

by Tier 1 (1RIS)
Toute
extrapolation

2.4, 5-Trichlorophenoxyacetic acid

Route is covered
by Tier 1 (IRIS)
route
extrapolation

R [2UOISION(
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Table 5-26. Chronic Inhaiation Siope Factors for Grganic Chemicais.

Chemical

Unit
Risk
(pg/m®y’

Iah. CSK
(mg/kg=day)'l

Species

Tumors Observed

Dose-Response
Model

W.0.E
class

Source

Metes

2,4—Dichlorophenoxj/acetic acid

Route is covered
by Tier 1 (IRIS)
route _
extrapolation

2-Butanone

Route is covered
by Tier 1 (IRIS)
inhalation RfD

2-Butoxyethanol

Route is covered
by Tier 1 (IRIS)
inhalation RfD

2-Methylnaphthalene

Route is covered
by Tier 1 (IRIS)
route
extrapolation

2-secButyl-4,6-
dinitrophenol{ DNBP)

Route is covered
by Tier 1 (IR1S)
roule
extrapolation

3+4 Methylphenol (cresol, m+p) -

Route is covered
by Tier 1 {IRIS)
route
extrapolation of 3-
methylphenol

4-(2,4-Dichlorophenoxy)butanoic
acid

Route is covered
by Tier 1 (IRIS)
route
extrapolation

Acenaphthene

Route is covered
by Tier 1 (IRIS)
inhalation RfD

1JRI(] [PUOISIOS(]
12-L007-T/HA0Jd
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Table 5-20. Chronic Inhalation Slope Factors for Organic Chemicals.

Unit
Chemical Risk loh. CSF -1 | Species | Tumors Observed Dose-Response | W.O.E Source Notes
3.1 | (mg/kg-day) Model class
(ng/m’)

Acenaphthylene Route is covered
by Tier 1 (IRIS})
roufe
extrapolation of
surrogate
acenaphthene

Acetone Route is covered
by Tier 1 (IRIS)
route -
extrapolation

Aldrin 4.90E-03 | 1.72E+01 mouse | liver carcinoma Linearized B2 IRIS, 2007 | Tier 1 (IRIS)

multistage
procedure,
| extra risk
Alpha-BHC 1.80E-03 | 6.30E+00 mouse | hepatic nodules and | linearized B2 1RIS, 2007 | Tier 1 (IRIS)
: hepatocellular multistage
carcinomas procedure,
' extra risk

Anthracene Route is covered
by Tier 1 (IRIS)
route

, extrapolation
Aroclor 1242 1.O0E-04 | 3.50E-01 rat liver hepatocellular | linear B2 IRIS, 2007 | Tier 1 (IRIS)
adenomas, extrapolation surrogate; total
carcinomas, below LED10s PCBs, aroclor
cholangiomas, or 1242 is a PCB
cholangiocarcinomas congener
; PCBs
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Table 5-26. Chronic Inhalation Slope Factors for Organic Chemicals.
Unit Inh. CSF Dose-Response | W.O.E
Chemical Risk ) .1 | Species | Tumors Observed P e Source Notes
31 | (mg/kg-day) Model class :
(pg/m’) , B
Aroclor 1248 1.00E-04 | 3.50E-01 rat see aroclor 1242 see aroclor B2 IRIS, 2007 | Tier 1 (IRIS)
' 1242 surrogate; total
PCBs, aroclor
1248 is a PCB
congener
Aroclor 1254 1.00E-04 |3.50E-01 rat see aroclor 1242 see aroclor B2 IRIS, 2007 | Tier 1 (IRIS)
: 1242 surrogate; lotal
PCBs, aroclor
1254 isa PCB
congener
Aroclor 1260 1.00E-04 |3.50E-01 rat see aroclor 1242 see aroclor B2 IRIS, 2007 | Tier 1 (IRIS)
‘ 1242 surrogate; total
PCBs, aroclor
1260 is a PCB
congener
Aroclor 1262 1.00E-04 [3.50E-01 rat see aroclor 1242 see aroclor B2 IRIS, 2007 | Tier 1 (IRIS)
1242 surrogate, total
PCBs, aroclor
1262 is a PCB
, congener
Benzene 2.20E-06 |7.70E-03 human | leukemia low-dose A IRIS, 2007 | Tier 1 (IRIS)
linearity
| utilizing
maximum
likelihood
estimates
Benzo(a)anthracene 3.10E-01 EPA Tier 3 (NCEA)
Region 6
HHMSSLs,
2007

JUSTUSSISSY WSTY U8 WeTngg

JRI(] TRUOISIN]
[C-LO0T-TH/HOU



L00Z Tudy

FAGOY Y10 juuoduio)) vay (£ puv Doy () [ Y1 40f 10dzYy jupuissassy ysry

9TT-¢

Table 5-20. Chronic Inhalation Slope Factors for Organic Chemicals.

JUATUSSISSY NSTY Y3[¢dH UBWN

Unit
Chemical Risk Inh. CSF 1| Species { Tumors Observed Dose-Response | W.O.E Source Notes
31 | (mg/kg-day) Model ciass
(pg/m’)
Benzo{a)pyrene 3.10E+00 B2 EPA More confidence
Region 6 is placed in the
HHMSSLs, | Tier 3 (NCEA)
2007 inhalation SF than
in route
extrapolation from
the Tier 1 (IRIS)
oral SF
Benzo(b)fluoranthene 3.10E-01 B2 EPA Tier 3 (NCEA)
Region 6
HHMSSL s,
2007
Benzo{ghi)perylene Route is covered
by Tier 1 (IRIS)
route
extrapolation of
surrogate, pyrene
Benzo(k)fluoranthene 3.10E-02 B2 EPA Tier 3 (NCEA)
Region 6
HHMSSLs,
2007
beta-1,2,3,4,5,6- 5.30E-04 | 1.86E+00 mouse hepatic nodules and | linearized C IRIS, 2007 | Tier I (IRIS)
Hexachlorocyclohexane hepatocellular multistage
carcinomas procedure,
extra risk
Bis(2-ethylhexyl) phthalate 1.40E-02 IRIS, 2007 | Tier I {IRIS) route
extrapolation
Butylbenzylphthalate Route is covered
by Tier 1 (IRIS)
route
extrapolation

[RI(] [BUOISI3(]
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Table 5-20, Chronic Inhalation Slepe Factors for Organic Chemicals,

Unit s
Chemical Risic inh. (SF 1| Species | Tumors Observed Dose-Response | W.O.L Source Netes
3 | (mg/kg-day) Model class
{pg/m’)
Carbazole 2.00E-02 EPA Tier 3 (HEAST)
_ Region 6 route
' HHMSSLs, |extrapolation
2007
Carbon disulfide Route is covered
: by Tier 1 (IRIS)
inhalation RID
Carbon tetrachioride 1.50E-05 | 5.25E-02 hamster, | hepatocellular Linearized B2 IRIS, 2007 | Tier 1 (IRIS)
Syrian | carcinomas/ multistage
hepatomas procedure,
extra risk
Chlordane 1.00E-04 | 3.50E-01 mouse | hepatocellular linearized B2 IRIS, 2007 | Tier 1 (IRIS)
carcinoma; chlordane | multistage
(technical) procedure,
: extra risk
Chloroform 2.30E-05 | 8.05E-02 mouse | hepatocellular Jinearized B2 IRIS, 2007 | Tier 1 (IRIS)
carcinoma multistage
procedure,
extra risk )
Chrysene 3.10E-03 B2 EPA Tier 3 (NCEA)
Region 6
HHMSSLs,
2007

cis-1,2-Dichloroethene

Route is covered
by Tier 2
{PPRTV) route
extrapolation

Dalapon

Rouie is covered
by Tier 1 (IRIS)
route
exirapolation
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Table 5-20. Chronic Inhalation Slope Factors for Organic Chemicals.

: Unit _
Chemical Risk Inh. CSF 1| Species | Tumors Observed Dose-Response | W.O.E Sourece Notes
11 | {mg/kg-day) Model class
(pg/m’)
Delta-BHC 6.30E+00 IRIS, 2007 | Tier 1 (IRIS) route
extrapolation
Dibenz[a,h]anthracene 8.80E-01 |3.10E+00 B2 EPA Tier 3 (NCEA)
Region 6
HHMSSLs,
2007
Dibenzofuran Route is covered
by Tier 3 (NCEA)
route
extrapolation
Dicamba Route is covered
' by Tier 1 (IRIS)
route
_ extrapolation
Dichlorodiphenyldichloroethane 2.40E-01 IRIS, 2007 | Tier 1 (IRIS) route
extrapolation
Dichlorodiphenyldichloroethylene 3.40E-01 IRIS, 2007 | Tier 1 (IRIS) route
, g extrapolation
Dichlorodiphenytirichloroethane | 9.70E-05 | 3.40E-01 mouse/ | liver tumors, benign | linear IRIS, 2007 | Tier 1 (IRIS)
rat and malignant multistage
' procedure,
‘ extra risk
Dichloroprop Route is covered
: ' by Tier 1 (IRIS)
route
, extrapolation
Dieldrin 4.60E-03 mouse | liver carcinoma linearized IRIS, 2007 | Tier 1 (IRIS)
multistage
procedure
1.61E+01
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Table 5-20, Chronic Inhalation Slope Factors fo

Chemical

Inh. CSF
(mg/kg-day)”

Species | Tumors Observed

Dose-Response
Model

W.0.E
class

Source

Motes

Diethy! ether

Route is covered
by Tier 1 (IRIS)
route

{ extrapolation

Digthylphthalate

Route is covered
by Tier 1 (IRIS)
route
extrapolation

Di-n-butyiphthalate

Route is covered
by Tier 1 (IRIS)
route
extrapolation

Di-n-octylphthalate

Route is covered
by Tier 2 (PROV)
route
extrapolation

Endosulfan I

Route is covered
by Tier 1 (IRIS)
roufe
extrapolation for
surrogate
endosulfan I

Endosualfan IT

Route is covered
by Tier 1 {IRIS)
rouie
extrapolation for
surrogate
endosulfan I
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Table 5-20. Chronic Inhalation Slope Factors for Organic Chemicals.

Chemical

Unit
Risk
(ng/m’y’

Inh. CSF
(mg.v‘kg-day)'1

Species

Tumers Observed

Dose-Response
Model

W.0.E
class

Source

Notes

Endosulfan sulfate

Route is covered
by Tier 1 {IRIS)
route
extrapolation for
surrogate
endosulfan I

Endrin

Route is covered
by Tier I (IRIS)
route
extrapolation

Endrin aldehyde

Route is covered
by Tier 1 (IRIS)
route

extrapolation for
surrogate endrin

Endrin ketone

Route is covered
by Tier 1 (IRIS)
route

extrapolation for
surrogate endrin

Ethylene glycol

Route is covered
by Tier 1 (IRIS)
route
extrapolation

Fluoranthene

Route is covered
by Tier 1 (IRIS)
route
extrapolation

Fluorene

Route is covered
by Tier 1 (IRIS)
route
extrapolation
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Tabie 5-28. Chronic Inhalation Siope Factors for Organic Chemicals.

Unit )
Chemical Risk Ink. CSF g | Species | Tumors Observed Bose-Response [ W.0.E Source Notes
3.1 | (mg/kg-day) Model class
(ng/m’) _ _
Heptachlor 1.30E-03 |4.55E+00 mouse | hepatocellular linearized B2 IRIS, 2007 | Tier 1 (IRIS)
carcinomas multistage
nrocedure,
_ _ extra risk
Heptachlor epoxide 2.60E-03 | 9.10E+00 mouse | hepatoceliular linearized B2 IRIS, 2007 | Tier 1 (ARIS)
. : ' carcinomas multistage
procedure,
extra risk
Indeno(1,2,3-cd)pyrene 3.10E-01 B2 EPA Tier 3 (NCEA)
Region 6
HHMSSLs
Isophorone 9.50E-04 TRIS, 2007 | Tier 1 (IRIS) route
: extrapolation
Methoxychlor Route covered by
Tier 1 (IRIS) route
extrapolation
Methyl isobuty! ketone Route covered by
Tier 1 (IRES)
inhalation RfD,
‘Methylenechioride 4.70E-07 | 1.65E-03 mouse | combined adenomas | linearized B2 IRIS, 2007 | Tier 1 (IRIS)
and carcinomas multistage
procedure,
extra risk
Naplithalene Route covered by
Tier 1 (IRIS)
inhalation R}
Pentachlorophenol 1.20E-01 IRIS, 2007 | Tier 1 (IRIS) route
extrapolation
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Table 5-20. Chronic Inhalation Slepe Factors for Organic Chemicals.

Chemical

Unit
Risk
(pg/m’y!

Inh. CSF
(mg/kg-day)”

Species

Tumors Observed

Dose-Response
Model

W.0.E
class

Source

Notes

Phenanthrene

Route covered by
Tier 1 (IRIS) route
extrapolation for
surrogate pyrene

Phenol

Route covered by
Tier | (TRIS) route
extrapolation

‘Picloram

Route covered by
Tier 1 (IRIS) route
extrapolation

Pyrene

Route covered by
Tier 1 (IRIS) route
extrapolation

Tetrachloroethene

Tier 3 (NCEA)
inhalation SF not
used because
inhalation route
covered by Tier 1
(IRIS) inhalation
RiD.

Toluene

Route covered by
Tier 1 (IRIS)
inhalation R{D

Trichloroethene

4.00E-01

EPA
Region 6
HHMSSLs,
2007

Tier 3 (NCEA)

Trichloromonofluoromethane

Route covered by
Tier | (JRIS) route
exirapolated
inhalation RfD
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Table 5-21. Radionuclide Cancer Slope Factors.

Radiomuetide |3 R mateLite 00) | St | o, | rionine | @iokinCh | per pCilg)
| Americium-241 4.32F+02 2.17E-10 1.34E-10 1.04E-10 | 2.81E-08 |  2.76E-08
Barium-133 | ro7eror 139E-11 9.44E-12 6.81E-12 | 1.16E-11 1.44E-06
Carbon-14 5.73E103 2.79E-12 2.00E-12 1.55B-12 | 7.076-12 | 7.83B-12
Cesium-137 ves 3.00E+01 433E-11 374E-11 3.04E-11 | LI9E-10 |  2.55E-06
Cobalt-60 5.27E+00 4.03E-11 2.23E-11 1.57E-11 | 3.58E-11 1.24E-05
Buropium-152 133B+01 | L.62E-11 8.705-12 6.07E-12 | 9.108-11 |  5.30E-06
Europium-154 8 80E-+00 2.85E-11 1.49E-11 1.03E-11 | 1.15B-10 |  5.83E-06
Europium-155 4.96E+00 5.40E-12 2.77E-12 1.90E-12 | 1.48E-11 |  1.24B-07
Nickel-63 9.60E+01 1.79E-12 9.51E-13 6.70B-13 | 1.64E-12 |  0.00E+00
Plutonium-238 8776101 2.72E-10 1.69E-10 131B-10 | 3.368-08 |  7.22E-11
Plutonium-239/240 2.41E+04 2.76E-10 1.74E-10 1356-10 | 333E-08 |  2.00E-10
Plutonium-241 1.44E+0] 3.29E-12 2.28E-12 176E-12 | 3.34E-10 |  4.11E-12
Polassium-40 1.28E+09 6.18E-11 3.43E-11 247E-11 | 1.03B-11 |  7.978-07
Radium-226 yes 1.60E+03 7.30E-10 5.15E-10 3.86E-10 | 1.16E-08 |  8.49E-06
Radium-228 yes 5.75E+00 2.29E-09 1.43E-09 1.04E-09 | 5.23B-09 |  4.53E-06
Strontium-90 - yes 2.91E+01 1.44E-10 9.53E-11 7.40E-11 | LI3E-10 |  1.96E-08
Technetivm-99 2.13E+05 7.66E-12 4.00E-12 2.75B-12 | 141E-11 |  8.14B-11
Thorium-228 ves 1.91E+00 8.09E-10 422E-10 3.00E-10 | 1438-07 |  7.76E-06
Thorium-230 770E+04 | 2.02E-10 1.19B-10 9.10F-11 | 2.58E-08 |  8.19B-10
Thorium-232 1.41E+10 2.31E-10 1.33E-10 LOIE-10 | 433E-08 |  3.42E-10
Tritium 1.24B+01 2.2E-13 1.44E-13 1.12B-13 | 1.99E-13 | 0.00E+00
Uranium-233/234 2.45F+05 1.58E-10 9.55E-11 70711 | 1.14B-08 |  2.52E-10
Uranium-235 yes 7.04E108 1.63E-10 9.76E-11 7.18E-11 | LOIE0S |  S5A43E-07
Uranium-238 yes 4.47E+09 2.10E-10 1.21E-10 871E-11 | 9356-09 |  8.66E-08
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Table 5-22. Radionuclide Dose Conversion Factors.

Radionuclide In]zlﬁges Ha(]f Life Ing DCF. Inh DCF. (m]i':jltn];g#per
Progeny? yr} {mrem/pCi) (mremf'an) pCilg)
Americium-241 4.32E+H02 3.64E-03 4.44E-01 4.37E-02
Barium-133 1.O7E+HO1 3.40E-06 7.81E-06 1.98E+00
Carbon-14 5.73E+03 2.09E-06 2.09E-06 1.34E-05
Cesium-137 yes 3.00E+H} 5.00E-05 3.19E-05 3 41E+00
Cobalt-60 5.27E+00 2.69E-05 2.19E-04 1.62E+01
Europium-152 1.33E+01 6.48E-06 221E-04 7.01E+00
Europium-154 8.80E+00 9.55E-06 2.86E-04 7.68E+H0C
Europium-155 4.96E+H00 1.53E-06 4.14E-05 1.82E-01
Nickel-63 9.60E+01 5.77E-07 6.29E-06 - 0.00E+00
Plutonium-238 8.77B+01 3.20E-03 3.92E-01 1.51E-04
Plutonium-239/240 2.41E+04 3.54E-03 4.29E-01 2.95E-04
Plutonivm-241 1.44E+01 6.84E-05 8.25E-03 5.90E-06
Potassium-40 1.28E+H09 1.86E-05 1.24E-05 1.04E+00
Radium-226 yes 1.60E+03 1.33E-03 - 8.60E-03 1LI12E+H1
Radium-228 yes 5.75E+00 1.44E03 | 5.08E-03 5.98E-+00
Strontium-90 yes 2.91E+01 1.53E-04 1.31E-03 246E-02
Technetium-9% 2.13E+HD5 1.46E-G6 8.33E-06 1.26E-04
Thorium-228 ves 1.91E+00 8.08E-04 3.45E-01 1.02E+01
Thorium-230 7.70E+04 548E-04 326E-01 1.Z1E-G3
Therium-232 1L41E+10 2.73E-03 1.64E+00 5.21E-04
Tritium 1.24E+01 6.40E-08 . 6.40E-G8 0.00E+00
Uranium-233/234 2.458+H05 2.83E-04 | 1.32E-01 4.02E-04
Uranium-235 ©yes 7.04E+038 2.67E-04 1.23E-01 7.57E-01
Uranium-238 yes 4 4TE+HO9 2.69E-04 1.18E-01 1.52E-01

Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA
June 2007 - ‘ 5-234
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Table 5-23. Waste Sites Included in the Human fealth Risk Assessment.

Operational Site Code CVP document [D Operational Site Code CVYP Document ID
Area Area

100-BC 100-B-11 WSRF 2004-003 100-F 100-F-23 CVP-2003-00011
160-BC 100-B-14:3 | WSRF 2004-007 100-F 100-F-24 CVP-2003-00012
100-BC 1060-B-14:5 " WSRF 2004-009 100-F 100-F-25 CVP-2003-60010
100-BC 100-B-14:6 WSRF 2004-010 100-F 100-F-26:1 WSRF 2005-008
100-BC 100-B-14:7 WSRF 2004-011 1G0-F 100-F-26:2 WSRF 2005 005
100-BC 100-B-16 WSREF 2005-009 100-F 100-F-26:5 WS3RF 2005-007
100-BC 100-B-5 CVP-2003-00014 100-F 1006-F-26:7 WSRF 2005-010
160-BC . 100-B-8:1 CVP-2003-00022 100-F 106-F-35 CVP-2002-00007
100-BC | 100-B-82 CVP-2003-00019 100-F 160-F-37 WSIRF 2001-095
100-8C 100-C-3 CVP-2003-00009 100-F 100-F-38 WSRF 2004-(93
100-BC 100-C-9:3 WSRF 2004-G14 100-F 100-F-4 CVP-2002-00001
100-BC 1i6-B-1 CVP-99-00012 100-F 100-F-7 WSRF 2004-124
100-BC 116-B-10 CVP-99-G0010 100-F 100-F-9 WSRF 2004-125
100-BC 115-B-11 CVP-1999-G0001 100-F 116-F-1 CVP-2002-00009
IG0-BC 116-B-12 CVP-99-00008 100-F 116-F-10 CVP-2003-00003
100-BC 116-B-13 CVP-99-00002 100-F 116-F-11 CVP-2001-00003
100-BC 116-B-14 CVE-99-00003 100-F 116-F-14 CVP-2001-00009
100-BC 116-B-15 WSRF-2003-052 100-F 116-F-2 CVE-2001-00005
104-BC i16-B-2 CVP-99-00015 100-F 116-F-3 CVP-2002-00008
100-BC 116-B-3 CVP-99-00013 100-F 116-F-4 CVP-2001-0G006
100-BC 116-B-4 CVP-99-00014 100-F 116-F-3 CVP-2001-00007
160-BC 116-B-6A CVP-59-00011 100-F 116-F-6 CVP-2002-00010
160-BC 116-B-6B CvP-99-00017 100-F 116-F-7 WSRF 2004-128
100-BC 116-B-7 CvP-2002-00003 100-F 116-F-9 CVP-2001-00008
100-BC 116-B-% CVP-99-00009 100-F 118-F-8:1 CVP-2003-00017
100-BC 116-C-1 CVP-09-00006 100-F 128-F-1 WSRF 2003-35
106-BC 116-C-2A CVP-99-00019 100-F 1607-F2 CVE-2002-00005
100-BC 116-C-5 CVP-99-00004 100-F 1607-F6 CVP-2001-00010
100-BC 116-C-6 | WSRF 2003-34 10G-F UPR-100-F-2 | CVP-20601-00611
160-BC 118-B-10 CVYP-2004-00004 100-H 100-H-17 CVP-2000-00031
100-BC 118-B-3 CVP-2005-00001 100-H 160-H-21 CVP-2000-00029
100-BC 118-B-4 CVP-2004-00002 106-H 100-H-24 CVP-2000-00030
100-BC 118-B-5 CVP-2004-00003 100-H © 100-H-5 CVP-2000-00028
100-BC 118-B-9 WSRF 2004-004 100-H 116-E-1 CVP-2600-00026
100-BC 11R-C-2 CVP-2004-0005 106-H 116-H-7 CVP-2000-00027

Risk Assessment Report for the 100 Arvea and 300 Area Component of the RCBRA :
June 2007 5-235
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Table 5-23. Waste Sites Included in the Human Health Risk Assessment.

Opefﬁ"““l Site Code | CVP document [ | OPerational | o code | €VP Document D

rea Area
100-BC 118C-4 | CVP-2003-00015 100-H 1607-H2 | CVP-2000-00024
100-BC 128-B-2 WSRF 20035-038 " 100-H 160764 | CVP-2000-00025
100-BC 128-C-1 WSRF 2005-019 100K 100K-29 | WSRF 2004-040
100-BC 1607-B10 | CVP-2003-00007 100K 100-K-30 | WSRF 2003-036
100-BC 1607-B11 | CVP-2003-00008 100-K 100K-31 | WSRF 2004-038
100-BC 1607-B7 | CVP-2003-00004 100-K 100K-32 | WSRF 2004 039
100-BC 1607-B8 | CVP-2003-00005 100-K 100-K-33 | WSRF 2004-041
100-BC 1607-B9 | CVP-2003-00006 100-K 100-K-35:1 | CVP-2005-00006
100-BC | 600-232 WSRF 2004-066 100K 100K-56:1 | CVP-2005-00006
100-BC 600233 | - WSRF-2005-041 100-K 116K-1 | CVP-2003-00024
100-D 100D-12 | CVP-2000-00016 100-K 116-K-2 | CVP-2006-00001
100-D 100-D-20 CVP-98-00003 100-K 116-KE-4 | CVP-2005-00002
100-D 100-D-21 CVP-98-00002 100K 116-KE-5 | CVP-2005-00006
100-D 100-D-22 | CVP-1998-00001 100K 116KW-3 | CVP-2004-00001
100-D 100-D4 CVP-08-00004 100K 116KW—4 | CVP-2005-00006
100-D 100-D481 | CVP-2000-00003 100K 128K-1 WSRF 2004-042
100-D 100-D-482 | CVP-2000-00005 100-N 116N3 | CVP-2002-00002
100-D 100-D48:3 | CVP-2000-00034 100-N 120N-1 | CVP-2001-00021
100-D 100-D48:4 | CVP-2000-00033 100102 | 600-128 | WSRF 2003-39
100-D 100-D49:2 | CVP-2000-00005 100-10-2 600-131 WSRF 200345
100-D 100-D49:4 | CVP-2003-00016 100-TU-2 600-132 WSRF 2003-040
100-D 100-D-52 | CVP-2000-00018 100-T0-2 600-181 WSRF 2003-048
100-D 116:D-1A | CVP-2000-00010 | . 100-TU-2 600-190 WSRF 2003-047
100-D 116D-2 | CVP-2000-00013 100-1U-2 628-1 WSRF 200346
100-D 116D4 | CVP-2000-00008 100-1U-6 600-107 WSRF 2003-033
100-D 116-D-7 CVP-99-00007 100-1U-6 600-204 WSRF 2003-43
100-D 116D-9 | CVP-2000-00012 100-10-6 600-23 CVP-2001-00020
100D | 116.DR-1&2 | CVP-2000-00002 100-10-6 600-235 WSRE 2001-091
100.D 116DR4 | CVP-2000-00015 100006 | JAJONES | CVP-2001-00019
100-D 116DR-6 | CVP-2000-00014 300 300 ASH BHI-01132

« PITS

100-D 116DR-7 | CVP-2000-00019 300 300VTS | CVP-2005-00009
100D | 116DR9 CVP-99-00006 300 300-10 RHI-01134
100-D 118DR2:2 | CVP-2003-00016 300 300-18 CVP-2005-00004
100-D 122-DR-12 | CVP-2000-00018 300 | 30045 BHI-01136

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
June 2007 : 5-236
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Table 5-23. Waste Sifes Included in the Human Health Risk Assessment.

Operaticnal Site Code CVP docament I Operational Site Code CVP Deocument 1D
Area Area
100-D 1607-D2:1 CVP-98-00005 300 300-49 CVP-2000-G002G
100-D 1607-D2:3 CVP-2000-00004 300 300-50 CVP-2000-06021
100-D 1607-D2:4 CVP-938-00005 300 300-8 CVP-2005-00007
100-D 1607-D4 WSRE 2005-036 300 3l6-1 CVP-2003-00002
100-F 100-F-11 CVP-2002-0G001 300 316-2 BHI-01298
100-F 100-F-12 WSRF 2004-126 300 316-5 BHI-01164
100-F 100-F-14 WSRF 2004-127 300 600-259 CVP-2005-00008
100-F 100-F-15 CVP-2002-00001 300 600-47 CVP-2005-00005
100-F 100-F-16 CVP-2002-00001 300 618-12 CVP-2006-00010
100-F 100-F-18 WSREF 2004-137 300 6184 CVP-2003-000020
i00-F 100-F-19:1 CVP-2001-00002 300 618-5 CVP-2003-000021
100-F 100-F-19:2 CVP-2001-00003 300 6284 CVP-2003-00001
106-F 100-F-2 CVP-2001-00001

Risk Assessment Report for the 100 Area and 300 Avea Component of the RCERA
June 2307 5-237
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Table 5-24. Summary of RME Results for the Human Iealth Risk Assessment. (2 Pages)

RME CANCFER RISK
Operational Area | Reference Area Range of Soil-Related Risks
. Range of Waste (No Excavation) Soil-Related Operational Area Range of for Thorium,
Scenario Site Seil-Related i d B d tsh | i Groundwater Radi d
Risks (a) Soil-Relate ackgroun Fish Inges fion Exposure Risks adium, an
Risks Risks Pathway Risks Potassium Isotopes
Rural Residential 2E-04 to TE-03 3E-04 2E-04 3E-06 to >1E-02 (b 4E-06 to 6E-03 2E-03
CTUIR (local area only) 1E-03 to >1E-02 >1E-02 8E-03 7E-05 to >1E-02 (b) | 1E-04 to >1E-02 (¢) 6E-03
Resident Monument 3E-05 to 3E-03 4E-05 3E-05 NA 4E-06 to 4E-03 3E-04
Worker
Industrial / Commercial 3E-06 to 2E-03 2E-05 1E-05 NA NA 1E-04
Avid Angler NA 2E-06 to 3E-05 4E-06 1E-05 to >1E-02 (b) NA AE-05
Avid Hunter NA 1E-04 3E-05 NA NA 4B-04
Casual User NA 3E-06 3E-06 NA NA 2E-05
RME RADIATION DOSE (mrem / year) o
Operational Area | Reference Area . Seil-Related Doses
. Range of Waste | b cavation) |  Soil-Related Range of Fish Range of for Thorium,
Scenario Site Soil-Related . Ingestion Pathway Groundwater :
, Soil-Related Background Radium, and
Doses (a) Doses Exposure Doses .
Doses Doses 7 Potassium Isofopes
Rural Residential 1.0 10 370 2.7 1.8 0.14to 13 0.20 to 150 46
CTUIR (local area only) 2410 620 54 4.8 1.4 to 130 0.70 to 840 (c) 75
Resident Monument 1.3 to 150 23 1.5 NA 0.20 to 150 14
Worker :
Industrial / Commercial 0.19 10 120 1.0 0.66 NA NA 6.1
Avid Angier NA 0.04t0 1.1 0.15 0.52 to 49 NA 1.7
Avid Hunter NA 0.27 0.17 NA NA 8.4
Casual User NA 0.095 0.090 NA NA 0.68
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Table 5-24. Summary of RVE Results for the Human Health Risk Ass

essment, (2 Pages)

RME HAZARD INDEX (higher of child ox aduli)

| Ranée of Waste | Operational Area | Reference Area Range of Fish Range of
Scenario Site Soil-Related | {(Ne¢ Excavation) . Seil-Related Engestion Pathway Groundwater
Hi Soil-Related HE | Background HI HI Exposure HI
Rural Residential 510 200 (a) 8 20 (d) 3000 to 11000 (b 0.06 to 500
CTUIR (local area only) 30 to 700 (a) 90 500 (d) - 300 to 1100 (b) 0.5 to 600 {c)
Resident Monument 0.09 to 0.7 0.2 0.2 NA 6.02 10 300
Worker
Industrial / Commercial 0.01100.2 0.07 0.04 NA NA
Avid Angler NA 0.03 1o 0.08 0.04 1200 to 4000 (b) NA
Avid Hunter NA 3 4 NA NA
Casual User NA 0.03 0.03 NA NA

NA: Not applicable.

(a) Upper-end of range is commonly skewed by 3 to 10 sites with elevated results; most waste sites have values at least a factor of 10 below the upper-end value.

(b) Lower and/or higher end of range related to elevated detection limits for organic chemicals.

(c) Includes exposure via groundwater use in the sweat Jodge.
(d) Related io an elevated UCL for thallium in reference area soil.
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Human Health Risk Assessment

DOE/RL-2007-21

Draft A

Table 5-25a. Rural Residential RME Total Cancer Risk Results.

RME BRME RME RME

Waste Site ID | Cancer | Waste Site ID | Cancer | Waste Site I | Cancer | Waste Site ID | Cancer
Risk Risk Risk " Risk
316-5 TE-03 | 100-F-2 4E-04 1 100-1D-48:1 3E-04 ) 600-107 3E-04
316-2 3E-03 j 618-4 4E-04 | 160-F-15 3B-04 | 100-C-3 3E-04
300-10 2E-03|116-K-2 4BE-04 | 100-F-4 JE-04 | 600-190 3E-04
116-F-14 2E-03 { 116-F-10 4E-04 | 100-F-11 3E-04 | 600-181 3E-04
316-1 9B-04 [ 116-F-11 4E-04 | 116-F-7 3E-04 | 600-131 3E-04
100-F-35 8E-04 | 116-H-7 "4E-04 | 618-5 3E-04 | 100-B-11 3E-04
100-E-37 8E-04 | 100-D-20 4E-04 | 118-C-2 3E-04 | 128-B-2 3E-04
118-B-3 8E-04 | 116-KE-4 4E-04 ; 100-H-24 3E-04}116-KW4 3E-04
116-B-11 6E-04 | 1607-B§ 4E-(4 | 300-8 3E-04 | 60047 3E-04
118-F-8:1 6E-04 | 116-B-13 4E-04 | 118-C4 3E-04 | 122-DR-1:2 3E-04
1607-H4 6E-04 1 1607-Bil 4E-04 | 300-49 3E-04 1300 VTS 3E-(4
100-D-48:2 6E-04 | 116-N-3 4E-04 1 160-F-24 3E-04 | 100-F-26:5 3E-04
116-B-1 6E-04 | 116-F-3 4E-04 | 116-B-10 3E-04 | 100-B-16 3E-04
116-DR-1&2 5E-04 | 100-B-14:7 4E-04 1 160-K-33 3E-04 | 600-233 3E-04
118-B-10 SE-04 | 100-K-55:1 4E-04 | 628-4 3E-04|118-B-5 3E-04
100-B-14:6 5E-04 | 1607-D4 4E~04 | 100-F-23 3E-04 | 120-N-1 3E-04
116-B-14 SE-04 | 116-F-1 4E-04 | 100-C-9:3 IE-04 | 628-1 3E-04
116-C-6 5E-04 | 116-B-6A 4E-04 | 116-D-9 3E-04 | 100-B-14:5 3E-04
100-H-21 5E-04 | 160-F-25 4E-04 | 116-DR-4 3E-04 | 100-F-26:1 3E-04
116-C-2A 5E-04 | 116-F-2 4E-04 | 100-B-14:3 3E-04 { 100-K-30 3E-04
116-H-1 SE-04 | 100-D-52 4E-04 | 100-F-18:2 3E-04 | 100-K-32 3E-04
116-F-6 5E-04 | 600-235 4E-04 | 100-H-17 3E-04 | 100-F-38 3E-D4
116-C-5 5E-04 | 118-B-4 4E-04 | 100-B-5 3E-04 | 116-F4 3E-04
116-DR-9 5E-04 | 116-B-7 4E-04 | 100-B-8:1 3E-04 | 128-K-1 3E-04
100-K-56:1 5E-04 | UPR-100-F-2 3E-04 | 16(7-B9 3E-04 | 300-18 3E-04
618-12 SE-04 | 116-B-2 3E-04 | 116-B-6B 3E-04 1 100-K-31 3E-04
116-D-7 5E-04 | 600-23 3E-04 | 100-D-21 3E-04 | 100-F-26:7 3E-04
300-50 4E-04 | 100-D-4 3E-04 | 100-D49:2 3E-04 | 600-132 3E-04
116-K-1 4E-04 | 116-DR-6 3E-04 | 116-D-2 3E-04 | 600-232 3E-04
116-DR-7 4E-04 | 100-B-8:2 3E-04 [116-B-4 3E-04 | 100-K-29 3E-04
116-B-15 4E-(4 | 100-D-48:3 3E-04 | 100-F-19:1 3E-04 | 600-128 3B-04
116-C-1 4E-04 | 1607-B10 3E-04 | 116-B-3 3E-04 | 100-F-12 2E-04
100-D-49:4 4E-04 | 100-H-5 3E-04 | 1607-D2:3 3E-04 | 100-F-7 2E-04
118-B-9 4E-04 | 128-C-1 3E-04 | 116-KE-5 3E-04 | 100-F-9 2E-04
1607-H2 4E-04 | 100-F-16 3E-04 | 600-204 3E-04 | 116-F-5 2E-04
1607-F2 4E-04 | 100-D-22 3E-04 | 116-B-9 3E-04 | 100-F-26:2 2E-04
118-DR-2:2 4E-04 | JA JONES 3E-04 | 1607-D2:4 3E-04 | 128-F-1 2E-04
116-KW-3 4E-04 | 100-D-48:4 3E-04 | 116-B-12 3E-04 | 100-F-14 2E-04
116-D-1A AE-04 | 1607-F6 3E-04 | 600-239 3E-04 | 100-F-18 2E-04
300 ASH PITS 4E-04 | 116-F-9 3E-04 | 1607-B7 3E-04 | 30045 2E-04
116-D-4 4E-04 |1 1066-D-12 - 3E-04 | 1607-D2:1 3E-04
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Draft A

Tabie 5-25b. Rural Residential CTE Total Cancer Risk Results.

CTE CTE CTE CTE
Waste Site ID | Cancer | Waste Site I | Cancer | Waste Site ID | Cancer | Waste Site ID | Cancer
Risk Risk Risk Risk

316-5 1E-04 1 118-B4 4E-05 | 116-F-9 4B-05 | 100-F-26:5 3E-05
316-2 1E-04 [ 116-K-1 4E-05 | 100-K-33 4E-05 | 600-47. 3E-05
100-F-37 1B-04 | 116-D-1A 4E-03 | 100-D-22 4E-~05 | 100-I-5 3E-05
116-F-14 8E-05| 128-C-} 4E-05 | 100-F-23 4E-051 100-B-11 3E-03
316-1 TE-05 | 116-F-3 4B-05 | 100-B-8:1 4E-05 | 600-190 3E-05
100-D-49:4 §E-05 | UPR-109-F-2 4E-05 | 100-D-4 48-05 | 628-1 3E-05
100-F-35 6E-05]618-5 4E-05| 116-DR-7 4E-05|118-C4 3E-05
116-C-5 6E-05 1 600-204 4E-051 1607-B10 4E-(5 1 122-DR-1:2 3E-05
116-B-14 SE-05]116-1-7 4E-05] 100-F-19:2 AE-051 100-B-14:6 3E-05
116-B-11 5E-05 | 100-F-2 4E-05 i 600-131 4E-05 | 600-107 3E-05
100-H-21 5E-05]300-8 4E-(5 | 100-D-52 4E-(5 1 300 ASH PITS 3B-05
116-F-11 SE-051100-F-16 4E-051 116-B-6B 4E-05 [ 300 VTS 3E-05
300-10 SE-05 | JA JONES 4E-~05 { 100-F-25 AB-05 | 600-132 3E-05
116-KW-3 SE-05 1 100-D-12 4E-05 | 100-F-24 4B-05 1 100-F-26:7 3E-05
100-K-56:1 SE-05 1 100-H-24 4E-05 | 116-D-4 AB-05 | 100-X-30 3E-05
116-B-15 SE-05 { 100-F-15 4E-05{ 1607-D2:3 AE-051118-B-5 3E-03
618-12 5E-051 100-F-4 4E-05 | 116-DR4 4B-05 | 600-232 3E-05
il6-H-1 SE-05 { 100-F-11 4B-0516184 4E-(5 | 600-128 3E-05
116-DR-1&2 4E~05 | 116-F-7 4E-05 | 1607-B7 AE-05 | 1607-D2:1 3E-05
116-DR-9 4E-051116-C-2A 4E-051118-B-9 4E-05 | 128-K-1 3E-05
116-K-2 4E-051 100-D-20 . 4E-05 | 300-49 4E-05 ] 300-18 3E-05
118-F-8:1 4B-05| 115-B-2 4E-(05 | 100-F-19:1 4E-05 | 100-X-31 3E-05
116-C-6 AE-05) 116-D-7 4E-051100-D-49:2 4E-05 ) 100-F-26:1 3E-05
1607-H4 4E-051 116-XE-5 4E-051116-B-10 4E-05 | 100-K-32 3E-05
116-N-3 4E-05 | 1647-B11 4E-05 1 116-D-9 4E-051 100-F-12 3E-05
300-50 4E-05 | 100-C-9:3 4EB-05 | 116-B-13 AB-05 1 116-F4 3E-05
116-F-1 AE-05 | 100-B-14:3 4E-051116-D-2 4E-05 | 100-B-14:5 3E-03
100-D-48:2 4E-05{118-C-2 4E-05 1 160-H-17 4E-05 | 12(0-N-1 3E-05
104-K-35:1 4B-0511607-B8 4E-05 | 600-259 4E-05 | 100-F-38 3E-05
116.KE-4 4E-05| 116-DR-6 4E-051116-KW-4 4E-05 1 100-K-29 3E-05
100-B-14:7 4E-05 | 1607-F2 4E-05 | 1607-D2:4 4B-05 | 100-F-9 32-05
116-B-1 4E-05 | 100-B-5 4E-(5 { 116-B-3 4E-05 | 100-F-7 3E-05
116-F-2 4E-051118-DR-2:2 4E-05 | 100-B-16 4E-05 | 100-F-26:2 2E-05
116-F-10 4B-05 | 100-D-48:4 4E-05(116-B4 4E-905) 128-F-1 2E-05
106-3-8.2 4E-05 | 1607-BY 4E-05 1 116-B-9 4E-05 | 100-F-18 2E-05
118-B-3 AE-05 | 600-235 4B-051 100-C-3 4E-05 ) 600-233 2E-05
116-F-6 AE-05 | 100-D-48:3 AE-05 | 600-23 4E-05 i 100-F-14 2E-05
600-181 4E-05 | 100-D-48:1 4E-051116-B-12 3E-05 | 116-F-5 2E-05
116-C-1 4E-03]118-B-10 4E-05{128-B-2 3E-05 | 1607-D4 2E-05
116-B-7 4E-05| 116-B-6A AE-05 | 6284 3E-05

1607-H2 AE-05 | 160G7-F6 4E-05 ] 100-D-21 3E-05
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Human Health Risk Assessment Draft A
Table 5-26a. Rural Residential RME TLCR Results.

‘Waste Site ID [IggER Waste Site ID ﬁ%i Waste Site ID iRi_;l\éi Waste Site ID ﬁ,l\éﬁ
316-5 7.E-03 | 100-F-2 2.E-041100-D-48:1 2.E-04 | 660-107 1.E-04
316-2 2E-03]16184 2.E-04 | 100-F-15 - 2.E-04 | 100-C-3 1.E-04
300-10 2.E-03]1116-K-2 2.E-04 1 100-F4 2.E-04 1 600-190 1.E-04
116-F-14 2.E-03 | 116-F-1( 2.E-04 | 100-F-11 2.E-04 | 600-181 1.E-04
316-1 7T.E-04] 116-F-11 2. E-041116-F-7 2.E-04 | 600-131 1.E-04
100-F-35 6.E-04 | 116-H-7 2.E-04]618-3 2.E-04| 100-B-11 1.E-04
100-F-37 6.E-04 | 100-D-20 2.E-04 | 118-C-2 2 E-041128-B-2 “1.E-04
1118-B-3 6.E-04 | 116-KE-4 2.E-04 ] 100-H-24 2E-04|116- KW-A4 1.E-04
116-B-11 5.E-04 | 1607-B8 2. E-04 | 300-8 2.E-04 | 600-47 1.E-04
118-F-8:1 5.E-04116-B-13 2.E041118-C4 2.E-04|122-DR-1:2 1.E-04
1607-H4 4 E-04 1 1607-B11 2.E-04 1 300-49 2.E-04 ]300 VIS 1.E-Q4 1.
100-D-48:2 4 E-041116-N-3 2.E-04 | 100-F-24 2.E-04{100-F-26:5 1.E-04
116-B-1 4.E-04 | 116-F-3 2.E-04|116-B-10 2.E-04 | 100-B-16 1.E-04
116-DR-1&2 4.B-04 | 100-B-14:7 2.E-04 | 100-K-33 2.E-G4 | 600-233 1.E-04
118-B-10 4. E-(4 | 100-K-55:1 2.E-04 | 628-4 2.E-04]118-B-5 1.E-04
100-B-14:6 3.E-04 | 1607-D4 2.E-04 | 100-F-23 2.E-04{120-N-1 1.E-04
116-B-14 3 E04]116-F-1 2.E-04 1 100-C-9:3 - 1.E-04 | 628-1 1.E-04
116-C-6 3.E-(041116-B-6A 2.E-04)116-D-9 1.E-04 | 100-B-14:5 1.E-04
100-H-21 3.E-04 | 100-F-25 2.E-041{116-DR-4 1.E-04 | 100-F-26:1 1.E-04
116-C-2A 3E-04]116-F-2 2.E-04]100-B-14:3 1.E-04 | 100-K-30 1.E-04
116-H-1 3.E-04 ] 100-D-52 2.E-D04 | 160-F-19:2 1.E-04 | 100-K-32 1.E-04
116-F-6 3.E-04 | 600-235 2.E-04 | 100-B-17 1.E-04 | 100-F-38 1.E-04
116-C-5 3.E-04|118-B4 2.E-04 | 100-B-5 1.E-04 | 116-F4 1L.E-04
116-DR-9 3.E-04116-B-7 2.E-04 | 100-B-8&:1 1.E-04 | 128-K-1 1.E-04
100-K-56:1 3.E-04 | UPR-100-F-2 2.E-04 1 1607-B% 1.E-04 | 300-18 9.E-05
618-12 3.E-04]|116-B-2 2.E-04]|116-B-6B 1.E-04 ] 100-K-31 9.E-05
116-D-7 3.E-04 | 600-23 2.E-04 | 100-D-21 1.E-04| 100-F-26:7 9.E-05
300-50 3.E-04 | 100-D-4 2.E-04 | 100-D-46:2 1.E-04 | 600-132 9.E-05
1i6-K-1 3.E-04 | 116-DR-6 2.E041116-D-2 1.E-04 [ 600-232 8.E-05
116-DR-7 2.E-04 1 100-B-8:2 2.E-04|116-B4 1.E-04 | 100-K-29 8.E-05
116-B-15 2.E-04 | 100-D-48:3 2.E-04 1 100-F-19:1 1.E-04 | 600-128 8.E~05
116-C-1 2.E-0411607-B10 2.E-04116-B-3 1.E-04 | 100-F-12 7.E-05
100-D-49:4 2.E-04 | 100-H-5 2.E-04 1 1607-D2:3 1.E-04 | 100-F-7 6.E-05
118-B-9 2.E-04 1 128-C-1 2.E-04]116-KE-5 - 1.E-04 | 100-F-9 6.E-05
1607-H2 2.E-04 | 100-F-16 2.E-04 1 600-204 1.E-04|116-F-5 5.E-05
1607-F2 2.E-(4 | 100-D-22 2.E-04|116-B-9 1.E-04 | 100-F-26:2 4 EBE-05
118-DR-2:2 2.E-04 | JA JONES 2.E-04 | 1607-D2:4 1.E-04 | 128-F-1 4. E-(5
116-KW-3 2.E-04 | 100-D-48:4 2.E-04|116-B-12 1.E-04 1 100-F-14 3.E-05
116--1A 2.B-04 1 1607-F6 2.E-04 | 600-259 1.E-04 | 100-F-18 2.E-05
300 ASH PITS 2.E-041116-F-9 2.E-04 | 1607-B7 1.E-04 | 300-45 0
116-D-4 2.E-04 | 100-D-12 2.E-04 | 1607-D2:1 1.E-(4
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Human Health Risk Assessment Draft A
Table 5-26b. Rural Residential CTE ILCR Resuits.

Waste Site ID Iqli?gill{ Waste Site 1D IEEZER Waste Site ID Ii?il:{ Waste Site [D IEEE;
316-5 1.E-04115-B-4 1.E-05] 116-F-9 9 E-06 | 100-F-26:5 7.E-06
1i6-2 8.B-051116-K-1 1.E-05]100-K-33 8. E-06 | 600-47 7.E-06
100-F-37 B.E-05 [ 116-D-1A 1.E-05 ) 160-D-22 9.E-06 | 100-H-5 " 6.E-06
l1i6-F-14 6.E-05 | 128-C-1 1.E-05 | 100-E-23 9.E-06 ! 100-3-11 6.E-(6
3i6-1 4.B-05]1116-F-3 1.E-05 | 100-B-3:1 9.E-06 1 600-15C 6.E-06
1006-D-49:4 3.E-05 | UPR-100-F-2 1.E-05 | 100-D4 9.E-06 { 628-1 5.E-06
140-F-35 3 E-05]618-5 1.E-05 | 116-DR-7 9.E-06 | 118-C4 5.E-06
116-C-5 3.E-05 | 600-204 1.E-0% 1 1607-B10 9.E-051122-DR-1:2 5.E-06
116-B-14 3.E-05 1 116-H-7 1.E-05 | 106-F-19:2 - 9.E-06| 100-B-14:6 5.E-06
116-B-11 3.E-05| 100-F-2 1.E-051600-131 9.E-06 | 600-107 4 B-06
100-H-21 3.E-05 | 300-8 1.E-0511060-D-52 3.E-06 | 300 ASH PITS 4. B-(6
116-F-11 2.E-051100-F-16 1.E-05 | 116-B-6R 9 E-06 | 300 VTS 4 E-06
300-10 2.E-05 1 JA JONES 1.BE-05) 160-F-25 9.E-06 | 60G-132 4 E-06
116-K'W-3 2.E-05]100-D-12 1.E-05 1 100-F-24 8.E-06 | 100-F-26:7 4 E-06
106-X-56:1 2.E-05] 100-H-24 1.EG5116-D-4 8.E-06 | 1060-K-30 4 E-06
116-B-15 2.E-03 | 100-F-15 1.E-05|1607-D2:3 8E-06|118-B-5 4. E5-06
618-12 25051 100-F-4 1.E-051116-DR-4 8.E-06 | 640-232 3.E-06
116-H-1 2.E-05] 100-F-11 1.E-05] 618-4 8.E-06: 600-128 3.8-06
116-DR-1&2 2.E-05|116-F-7 1.E-05| 1607-B7 8.E-66 | 1607-D2:1 3.E-06
116-DR-9 2.E-051116-C-2A 1.E-05]118-B-9 8.E-06 | 128-K-1 3.E-06
116-X-2 2.E-05] 100-D-20 1.E-05 | 36049 8.E-06 | 300-18 2 E-06
1ig8-F-8:1 1.E-05116-B-2 1.E-05 § 100-F-19:1 8.E-G6 | 100-K-31 3 E-06
116-C-6 1.E-05]116-D-7 1.E-05 | 100-1D-49:2 8.E-06 ] 100-F-26:1 2.E-06
1607-H4a 1.E-053116-KE-5 1.E05116-B-10 8.E-06 | 1G0-K-32 1.E-06
116-N-3 1.E-0511607-B11 1.E-05!116-D-G 8.E-06 | 100-F-12 1.E-06
306-5¢ 1.E-05 | 100-C-5:3 1.E-05)116-B-13 8.E-06 | 116-F4 2.E8-07
116-F-1 1.E-05 | 100-B-14:3 1.E-051116-D-2 3.E-06{ 100-B-14:5 3.E-08
106-D-48:2 1.E-051118-C-2 1.E-05 | 1060-5-17 8.E-06 | 120-N-1 6.E-10
100-K-55:1 1.E-05| 1607-B8 1.E-05 | 600-259 8.E-06 | 100-F-38 0]
116-KE4 1.E-05]116-DR-6 1.E-05| 116-K'W-4 8.E-06 1 100-K-29 0
100-B-14:7 1.E-05 1 1607-F2 1.E-0511607-D2:4 8.E-G6 | 100-E-8 0
116-B-1 1.E-05 | 100-B-5 1.E-35|116-B-3 8.E-06 | 100-E-7 0
116-F-2 1.2-05|118-DR-2:2 1.E-05 | 100-B-16 8.E-06 100-F-26:2 0
116-F-10 1.E-05]1100-D-48:4 1.E-65)116-B-4 8.E-06 | 128-F-1 4]
100-B-8:2 1.13-05|1607-B9% 1.E-(357116-B-9 8.E-06 | 100-F-18 0
118-B-3 1.E-05 | 600-235 1.E-G5 | 100-C-3 8.E-06 | 600-233 0
116-F-5 1.E-051100-D483:3 1.E-05 | 600-23 8.E-06 | 100-F-14 0
600-181 1.E-095 | 100-D-48:1 1.E-05]116-B-12 7E-06|116-F-5 0
116-C-1 1.15-05 | 118-B-10 1.E05]128-B-2 7.E-06 | 1607-D4 0
1i6-B-7 1.E-05{116-B-6A 1.E-05]6284 7.E-06 | 3G0-45 0
1607-H2 1.E-G5 1 1607-F6 9.E-06 | 160-D-21 7.E-06 :
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Drafi A

Table 5-27a. Rural Residential RME Total Radiation Dose Results.

RME . \ RME RME
Waste Site ID Dose Waslte Site RMEH;Djose Waste Site Dose Waste Site ID Dose
{(mrem/yr) D (mrem/yz) D {(mrem/yr) (myem/yr)

316-5 4E+02 { 116-KE-4 4E+00 | 100-F-15 3E+00 | 100-B-5 - 2BEH00
316-2 2E+021116-B-13 4E+00 | 100-H-24 3E+00{ 100-B-8:1 2F+00
116-F-14 1E+02 | 116-N-3 4E+00 ; JA JONES 3E+00]118-B-5 2E+00
1006-F-35 3E+01 | 116-F-3 4E+H00 | 116-F-7 3E+00 | 100-F-23 2E+00
316-1 3E+01 | 100-K-55:1 AEH0 ] 628-1° 3E+00| 116-B4 ZEH0
118-B-3 2E+01 | 116-F-2 AE+H0 | 600-235 3E+00 | 6284 2E+H)0
116-B-11 2E+01 | 100-D-52 4E+00 | 600-233 3E+00 | 100-D-21 2EH00
118-F-8:1 2E+01 | 116-F-4 AE+Q0 | 600-232 3EHG0 | 116-D-2 2EHY
100-D-48:2 1E+01 | 1607-D2:1 4E+H0G | 600-204 3E+00 ] 100-D-49:2 2E+00
116-B-1 1E+01 | 116-B-7 4E+00 | 600-190 3E+00 | 100-H-5 2E+00
116-DR-1&2 1E+01 | 1607-B8 AE+00 | 600-181 3E+00 | 116-B-6B 2E+00
100-B-14:6 1E4+011{118-B4 4E+00 | 600-132 3E+00 | 116-B-3 2E+00
118-B-10 1E+01 | 118-B-¢ 3E+H)0 | 600-131 3E+00 | 100-F-26:7 2E+00
) UPR-100-F-
116-B-14 1E+01 |2 3E+00]600-128 3BE+00 | 600-107 2E+00
116-F-6 1E+01 | 116-B-2 3B+00] 128-C-1 3E+00 | 1607-D2:3 2E+00
116-C-2A 1E+01 | 100-B-14:7 3E+00 | 100-K-33 3E+00 | 100-F-19:1 2E+H)0
116-C-5 9E+H)0 | 116-DR-6 3E+H00 | 100-K-32 3E+00§ 122-DR-1:2 2E+00
116-C-6 9E+00{ 116-B-15 3E-+00 | 100-K-31 3E+00 | 1607-H2 2E+00
116-DR-9 9E+00 | 1607-B10 3E+00 | 100-K-30 3E+00 | 116-B-12 2E+00
100-K-56:1 SE+-00 | 100-B-8:2 IE+-00 | 100-K-29 3E+00] 1607-D2:4 2E+00
116-D-7 9E+00 | 6184 IEHIO | 100-F-37 3E+00| 116-B-9 2E+00
116-DR-7 8E+00 | 100-D-48:3 3E+00 | 100-B-16 3E+00 | 600-259 2E+00
116-K-1 8E+00 | 60047 3EHO | 100-F-4- 3E+00 | 600-23 ZEH0
1607-H4 TEHG0 | 100-D-4 3E+00 | 1607-Fé “3E+H00 | 300-10 2B+00
116-C-1 TE+00 | 160-H-17 3E+00  1607-B7 3EH)0 | 128-K-1 2E+00
116-H-1 TE+Q0 | 618-5 3E+00 | 1607-B11 3EH00 | 128-F-1 2E+G0

: 300 ASH
118-DR-2:2 7E+00 1 300-8 3E+00 | 100-D-22 3E+00 | PITS
100-D-49:4 6E+00 | 300-18 3E+00 | 128-B-2 3E+00 | 100-F-26:1
300-50 6E+00 | 116-F-5 3E+0{0 | 116-F-1 AEH0 | 1607-D4
618-12 6E+00 | 116-H-7 - 3E+00 | 100-F-24 3E+00 | 100-F-38
116-D-1A 6E+H00 | 100-D-48:4 3E+H00} 116-B-10 3E+00 | 100-B-11
116-K'W-3 6E+H0 | 100-C-3 3E+00 | 100-H-21 3E+00{ 100-F-12
1607-F2 6E+00] 100-B-14:3 3B+00 | 116-D-9 3E+00 | 118-C-4
116-D-4 5E+00 | 100-D-48:1 3E+H00 | 118-C-2 3E+00 | 100-F-7
100-F-2 5E+00 | 100-C-9:3 3E+00 | 1607-B9 2E+00 | 300-45
116-B-6A SE+00 | 100-F-16 . 3E+H00 | 300-49 2B-+H30 | 100-F-9
100-D-20 SE+00 | 100-D-12 3EH00 | 160-F-19:2 2E+H00 | 100-F-26:2
100-F-25 - SE+00 | 120-N-1 3E+H00 | 100-F-26:5 2E+00 | 100-F-18
116-K-2 SE+00 | 100-F-11 3E+00 ] 116-DR-4 2E+00 | 300 VTS
116-F-10 4E+00 | 116-KW-4 3E+H00 | 100-B-14:5 2E+00 4
116-F-11 4E+00 | 116-KE-5 3B+ | 116-F-5 2E+00 |
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Table 5-27b. Rural Residential CTIE Total Radiation Dose Results.

, | CTE Dose | Waste Site | CTE Dose | Waste Siie | CTE Dose . CTE Dose
Waste Site ID (mrem/yr) D {mrem/yr) 11)) P {mrem/yr) Waste Site ID {mrem/yr)
316-5 JE+H01 | 116-F-3 2E+00 | 116-F-1 28+00 1 1607-D2:1 1E-+H0
316-2 2E+01 | 300-18 2B+00 | 116-DR-6 ZEH00 | 116-D-4 1E+G0

UPR-100-F-
116-F-14 9E+D0 | 2 2E+00{ 118-C2 2E+00 | 116-D-9 1E-+G0
100-F-35 SE+H30 | 118-B-10¢ 2E+00 | 100-B-5 2E+00 | 100-D-49:2 15+00
100-13-49:4 4EH)0 | 100-D-20 2E+00 | 116-F4 2E+H0 | 116-D-2 1E+00
116-C-5 4E+H00 | 116-C-2A 2E+00 ] 1607-F2 1E+00 | 116-B-10 1E+GO
116-B-14 4B+00 | 100-F-16 2E+00 | 100-C-3 1E8+00 | 100-F-15:1 1EH
116-B-11 4E+00 | 100-D-12 2E+H00 | 1607-BY9 1E+00 | 600-259 IE+H00
116-F-11 3E+H00 | 120-N-1 2E+00 | 1607-B11 1E+00 | 1607-H2 1E+00
116-C-6 IEHMG | 100-F-11 2E+00 | 100-B-14:7 1E+30G | 116-B-3 1E+00
116-KW-3 3E+0G | 116-KW-4 2E+00 | 100-D-48:4 1E+00 | 116-B-4 1E+00
190-K-56:1 3EH0 | 116-KE-5 2E+G0 | 100-D-48:3 1E+00 | 100-H-5 1E+00
116-DR-1&2 3E+00 | 100-C-9:3 2E+00 | 100-F-26:7 1E+00 1} 118-B-5 1E+H0
316-1 3E+00 | 100-H-24 2B+00 | 116-B-6A 1E+00 | 1607-D2:4 1E+H))
116-K-2 2E+H00 | JA JONES 2E+00 | 1607-B8 1E+00 | 122-DR-1:2 1E+00
116-DR-9 28+00 § 100-B-14:3 2EH)0 1 100-D-48:1 1E+H0 | 116-B-9 1E+00
i116-H-1 25+00 | 100-F-4 2E+00 | 1607-B7 1E+00 | 6G0-23 18+00
618-12 2E+00 | 100-F-15 ZEH00 | 116-F-9 1E+00 | 116-B-12 15-+00
118-F-3:1 2B+00 | 116-F-7 2E+00 | 118-B-9 1E+00 | 160-F-26:1 1E+H0D
116-N-3 2E+H00{ 628-1 2E-+00 | 100-H-17 1E+00 | 100-F-12 1E+H0
' 300 ASH

100-D-48:2 2E+0G | 600-235 2E+30 | 100-H-21 1E+00 | PITS 1E+00
116-KE~4 2E+00 | 600-233 2E+00 | 100-B-8:1 1E+C0 | 100-D-21 1E+00
100-K-55:1 2E+00 | 600-232 2E+00 | 1607-F6 1E+00 ] 128-K-1 TEH00
116-B-1 2E+00 { 600-204 - 2EB+00| 116-H-7 1E+0G | 100-F-38 9E-01
300-50 - 2EHI0 | 600-190 2E+00 | 116-DR-7 1E+00 | 100-B-14:6 9E-01
118-DR-2:2 2E+00 | 600-181 2E+00 | 116-B-15 1E+HOQ | 100-B-14:5 - 9E-01
116-F-10 2E+00 | 600-132 2E+00 | 1006-F-19:2 1E+30 | 100-B-11 9E-G1
116-F-2 2E-+00 | 600-131 2E+00 | 1607-H4 1E+00 | 300-10 9E-01
100-B-8:2 2E+00 { 600-128 2E+00 | 300-49 1E+00 | 118-C-4 - 8E-01
118-B-3 2E+00 | 128-C-1 2E+00 | 100-F-23 1E+00 | 128-F-1 8E-01
116-F-6 2E+30 | 100-K-33 2E+00 | 1607-B10 1E+00 | 100-F-9 8E-01
116-C-1 ZE+00 | 100-K-32 2EA30 | 100-D-52 1E+00 | 100-F-7 7E-01
618-4 2E+30§ 100-K-31 2E+00 | 628-4 1E+H30 | 100-F-18 7E-01
300-8 2E+H00 | 100-K-30 2E+G0 § 100-D-4 1E+00 { 600-107 7E-01
116-8B-7 2E+H3G | 100-K-29 2E+00 | 160-D-22 1EH00 | 1607-D4 7E-01
600-47 2E+00 | 100-5-37 2E+00 | 116-B-6B 1E+30 | 100-F-26:2 7E-01
116-K-1 2E+00 | 100-B-16 2B+00 | 100-F-25 1E+0C | 300-45 7E-01
618-5 2E+00{116-B-2 - 2E+00 | 116-DR-4 1E+00 | 300 VTS 6E-01
118-B-4 2E+00| 128-B-2 2E+00]116-B-13 1B+00 | 116-F-5 SE-01
116-D-1A 2B+00 ] 116-D-7 2E-+00 | 100-F-24 1EH00 | 100-F-14 4E-01
100-F-=2 2E+00 | 100-F-26:5 2E+00 | 1607-D2:3 1E+H00
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Table 5-28a. Rural Residential RME Incremental Radiation Dose Results.

RME . . RME RME
Waste Site ID Dose Wasﬁ; Site | RME ]?,O’SE Waste Site Dose Waste Site ID Dose
{mrem/yr) (mrem/yr) D {mrem/yr) {mrem/yr)
316-3 4 E+H32 1 116-KE-4 2.E+00§ 100-F-15 9 E-01 | 100-B-5 6.E-01
316-2 2EH02[116-B-13 2.E+00 | 100-H-24 9.E-01 | 100-B-8:1 6.E-01
116-F-14 1.LE+02 [ 116-N-3 2.E+00 { JA JONES "9 E-01[118-B-5 5.E-01
100-F-35 3.E+01| 116-F-3 2.E+00 | 116-F-7 9.E-(1 | 100-F-23 5.E-01
316-1 3.E+01| 100-K-55:1 2. EL00 | 600-132 9E-01{1156-B-4 5.E-01
118-B-3 2.E+H01 | 116-F-2 2.E+00 | 600-204 - 9.E-01 | 628-4 5.E-01
116-B-11 2.E+01 | 160-D-52 2.E+00 | 600-131 9.E-01] 100-D-21 3B
118-F-8:1 2.E+01 [ 116-F4 2.E+00 | 600-232 9.E-01{116-D-2 5.E-01
100-D-48:2 1.E+01 | 1607-D2:1 2.E+001 600-235 9 E-(1 | 100-D-49:2 5.E-01
116-B-1 1.E+01{116-B-7 2.E+00 | 600-150 9.E-01 | 100-H-5 5.E-01
116-DR-1&2 1.E+01 | 1607-B& 2.E+00 | 600-233 9.E-01 | 116-B-6B 5.E-01
100-B-14:6 1.E+01 | 118-B-4 2.EH)0 | 100-B-16 9.E-01|116-B-3 5.E-01
118-B-10 LE+01[118-B9 2.E+00 | 628-1 9.E-01 | 100-F-26:7 4 E-01
UPR-100-F- -
116-B-14 1LE+01 (|2 2.E+00 | 100-K-29 9.E-01 | 600-107 4.E-01
116-F-6 9 E+00| 116-B-2 2.E+00 1 100-K-30 9 B-01 | 1607-D2:3 4.E-01
116-C-2A 9.E+00{ 100-B-14:7 1.E+00 | 100-K-32 9 E-01 | 100-F-19:1 4 E-01
116-C-5 7.E+00 | 116-DR-6 1.E+00 1 100-F-37 9.E-01 1 122-DR-1:2 3. E-01
116-C-6 7.E+00 [ 116-B-15 1.E+00 ] 100-K-31 9.E-01 | 1607-112 3.E-01
116-DR-9 7.E+00 | 1607-B10 1.E+00 | 100-K-33 9.E-01]116-B-12 3.E-01
100-K-56:1 7.E+00 | 100-B-8:2 1.E+001] 128-C-1 9.E-01 | 1607-D2:4 2.E-(1
116-D-7 7.E+00 | 618-4 1.E+00 | 600-128 9 E-01|116-B-9 2.E-01
116-DR-7 6.E+00 | 100-D-48:3 1.E+00 | 600-131 9.E-01 | 600-239 . 2.E-01
116-K-1 6.EH00 | 60047 1.E+{0 | 100-F-4 9.E-01 | 600-23 2.E-01
1607-H4 5.E+00 | 100-D-4 1.E+00 | 1607-F6 9 E-01 300-10 2.E-01
116-C-1 S.E+H00 [ 100-H-17 1.E+00 | 1667-B7 8.E-01128-K-1 1.E-01
116-H-1 5.E+00 | 618-5 1.E+00 | 1607-B11 8.E-01 | 128-F-1 1.E-01 ]
300 ASH

118-DR-2:2 5.E+00 | 300-8 1.E+00 | 100-D-22 - 8.E-01 | PITS 1.E-01
100-D-49:4 4 E+00 | 300-18 1.E+00 | 128-B-2 8.E-01} 100-F-26:1 8.E-02
300-50 4 E+H00| 116-F9 1.E+00 | 116-F-1 8.E-01 ] 1607-D4 7.B-02
618-12 4.E+00 | 116-H-7 1.E+00 | 100-F-24 8.E-01 | 100-F-38 2.E-02
116-D-1A 4. EH00 | 100-D-48:4 1.E+00 | 116-B-10 8.E-01| 100-B-11 0
116-KW-3 A4.E+30 | 100-C-3 1.E+00 | 100-H-21 8.E-01 | LOG-F-12 0

1 1607-F2 4 E+00 | 100-B-14:3 1L.E+00 | 116-D-9 7.E-01|118-C4 0
116-D-4 3.E+00 | 100-D-48:1 9.E-01]118-C-2 7.E-01]100-F-7 G
100-F-2 3. E+-00 | 100-C-9:3 9.E-01{ 1607-B9 7.E-01 | 300-45 0
116-B-6A 3.E+00 | 100-F-16 9.E-01 | 300-49 7.E-01 | 100-F-9 0
100-D-20 3.E+00 | 100-D-12 9.E-01 | 100-F-19:2 7.E-01 | 100-F-26:2 0
100-F-25 3.EH00 | 120-N-1 9.E-01 | 100-F-26:5 7.E-01 | 100-F-18 0
116-K-2 3. E+00| 100-F-11 9.E-01 | 116-DR-4 7.E-011300 VIS 0
116-F-10 3. E+00 ! 116-KE-5 9.E-01]100-B-14:5 6.E-01 | 100-F-14 Y
116-E-11 3.E+00[116-KW-4 9.E-01 | 116-F-5 6.E-01
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Table 5-28b. Rural Residential CTE Incremental Radiation Deose Results.

. CTE Dose | Waste Site | CTE Dose | Waste Site | CTE Dose . CTE Dose
Waste Site ID {mrem/yr) i (mrem/yr) D {mrem/yr) Waste Site ID (mrem/yr)
316-5 2.E+01 | 116-F-3 4 E-01 | 116-E-1 3.E-01 | 1607-D2:1 ]
316-2 2.E+H01 | 300-18 _ 4 E-01i116-DR-6 3.E-01]116-D-4 0

UPR-100-F-
116-F-14 8EAH0 2 4 E-01118-C-2 2.E-01 ] 116-D-9 0
100-F-35 4 E+00{ 1i8-B-10 4 E-01 | 100-B-3 2.E-01 | 104-D-49:2 0
100-D-49:4 3.E+001 100-D-20 4 E-Q1 1 116-F4 2.E-01]116-D-2 0
116-C-5 3.E+00 | 116-C-2A 4.E-01 | 1607-F2 2.B-01 }116-B-10 0
116-B-14 3.E+00 | 100-F-16 4 E-01 | 100-C-3 2.E-01 | 100-F-19:1 0
116-B-11 3. E+00 ] 100-D-12 4.E-0111607-B9 2.E-01 | 600-255 0
116-F-11 2.E+00 1 120-N-1 4.E-01 | 1607-B11 2.E-01 | 1607-H2 O
116-C-6 2. EH)0 [ 106-F-11 4 E-01 | 100-B-14:7 2.E-01{116-B-3 ]
116-KW-3 2.EH00 | 116-KE-5 4 E-01{100-D438:4 2E-01]116-B-4 O
100-K-556:1 2.E4+00 | 116-KW-4 4 B-011100-D-48:3 2.E-01 | 100-H-5 0
116-DR-1&2 1.E+00§ 100-C-9:3 3.E-01{ 100-F-26:7 2.E-01|118-B-5 0
316-1 1.E+00 | 100-H-24 3.E-01]116-B-6A 2.E-01 j 1607-D2:4 0
116-K-2 1.E+00 | JA JONES 3.E-01] 1607-B8 2.B-01]122-DR-1:2 0
116-DR-G 1.E+00 | 100-B-14:3 3.E-01} 100-D-48:1 2.E-011116-B-9 0
116-B-1 - §.E-01]100-F-4 3.E-01| 1607-B7 1.E-01 | 600-23 0
518-12 8.E-01| 100-F-15 3.E-01|116-F-9 1.E-01 | 116-B-12 0
118-F-&:1 8.5-011116-F-7 3.E-01]118-B-9 L.E-01 | 100-F-26:1 0
116-N-3 7.E-01 { 600-132 3.E-011100-H-17 1.E-Q1 1 100-F-12 0
300 ASH

100-D-48:2 7.B-01 { 100-K-29 3.E-011100-H-21 F.E-O1 | PITS 0
116-KE-4 7.E-01 | 600-181 3.E-01|100-B-8:1 8.E-02] 100-D-21 0
100-K-55:1 7.E-01]100-K-30 3.E-01 | 1607-F6 7.E-02 | 128-K-}] 0
116-B-1 6.E2-01 | 600-190 3.E-01[116-H-7 7.6-02 | 100-F-38 0
300-50 6.E-01 | 100-K-31 3.E-01 | 116-DR-7 7.2-02 | 100-B-14:6 0
118-DR-2:2 6.E-01 | 600-204 3.E-01|116-B-15 6.E-02 | 100-B-14:5 0
116-F-10 5.E-01 | 100-K-32 3 E-011{100-F-19:2 6.E-021100-B-11 0
116-F-2 5.E-01 1 100-F-37 3.E-01]1607-H4 4.E-(2 | 300-10 O
100-B-8:2 5.E-C1{100-K-33 3.B-01}300-49 4.E-02 | 118-C-4 ¢
118-B-3 5.E-01 1 100-B-16 3.E-011] 100-F-23 4.E-02 | 128-F-1 0
116-F-6 5.E-01§600-232 3.E-01] i607-B10 4.E-02 | 100-F-9 0
116-C-1 5.E-01 600-233 3.E-01| 100-D-52 4 B-02 1 100-F-7 0
6184 5.E-01 ) 128-C-1 3.E-01]628-4 2.E-02 | 100-F-18 0
300-8 5.E-01 j 600-235 3.E-01 | 100-D-4 2.E-02 | 600-107 0
116-B-7 5.B-01]628-1 3.E-01 | 100-D-22 1.5-02 | 1607-D4 0
600-47 5.E-01]600-128 3.E-01|116-B-6B 0! 100-F-26:2 0
116-K-1 4.E-01 ] 600-131 3.E-01 § 100-F-25 (| 300-45 0
618-5 4 E-01]|116-B-2 3.E-011116-DR-4 01300VTS G
118-B-4 4 B-01)128-B-2 3.E-011116-B-13 0 0
116-B-1A 4 E-01 [ 116-D-7 3.E-01]100-F-24 0 4]
10G-F-2 4.E-01 | 100-F-26:5 3.E-01 | 1607-D2:3 0
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Table 5-29a. Rural Residential RME Total Child Hazard Index Results.

Waste Site ID | RME HI Wasﬁ‘;s'te RME HI W"Slt]‘;s‘“’ RME HI | Waste Site ID | RME HI
T00-K.-33 2E+02 | 100-F-38 TE-00 | 116-C-1 7700 | 116-F-14 TE+00
100-K-30 AE+01 | 116-F-1 TE-00 ] 116-D-2 75100 | 122.DR-12 7E100
128-C-1 AE+01 | 1607-B9 7E+00 | 116-DR-6 TET00 | 600-233 7500
100-K-32 3E+01 | 100-F-23 7E+00 | 116.DR-4 7E+00 | 1607-D4 TET00
300-10 2E101 [ 118-C-2 7E100 | 116:D-9 TRH00 | 116 KWA 7E+00
T00-K-31 16401 | 11853 7F+00 | 116814 7E+00 | 100-F-33 7E100
6154 TE+01 | 118-B-10 7E-00 | 100-D-49:2 7E+100 | 600-47 TE100
60023 TF+01] 11687 7600 | 100-D-482 7E+100 | 300-49 7E100
316-1 1E+01 | JA JONES TE-00 | 116-KW-3 7E+00 | 600-128 TE+00
3162 TE+01 ] 100-F-16 TE+00 | 116-K-2 TET00 | 118-B-5 76500
1607-B3 1E+01 | 100-D-49:4 TET00 | 100K-36:1 TE100 | 600-131 7E+00
300 ASH

PITS 1B+01 | 100-E-25 TE+00 | 100-K-55:1 TE+00 | 300-8 TE+00
11889 1E+01| 115.DR-22 75400 | 100-D-48:1 JE+00 | 300 VIS ~7E00
1607012 1E101| 11604 7E100 | 116.F2 7RT00 | 100-F-26:5 7E+00
100-F-37 TE+01 | 100-H-24 TE00 | 116-K-1 7E+00 | 100-B-143 7E+00
600-181 TF+01 | 116.DR-9 75100 | 116-DR-1&2 | 7E+00 | 100-C-9:3 TET00
118-C4 OE-00| 113-B4 TE+00 | 116-F-11 7E+00 | 600-107 TE+00
20-N-1 G5 100 | 100-F-24 7E100 | 116.F-6 7500 | 600235 75100
100-B-14:6 9F+00 | 1607-B7 7E100 | 100-F-11 7E100 | 100-B-11 7E100

UPR-100-1%

600-204 9E+0012 7E+00 | 100-F-19:1 7E+00 | 100-F-9 TE+00
100-F-21 RE+00 | L16.C2A 7E-00 | 100-F-15 7E100 | 128-K-1 7E+00
600-100 8F00 | 1607-D2-4 75100 | 100-F-4 7500 | 100-F-2611 TE100
1607-114 RE+00| 116-B-11 IR0 | 11657 7500 | 100-B-16 TE100
116-B-10 SE+00 | 100-D-21 7E100 | 1607-F2 7E100 | 100-K-25 7ET00
6254 RET00| 116-C-6 7E+00 | 116-F-9 7EH00 | 628-1 7E100
116-H7 RE100| 618-12 7E=00 | 600259 7E+00 | 300-18 7E00
100-D22 8E+00| 116 B-13 7E00 | 116.B-1 700 | 100-B-145 TE100
TT00-B-147 RE100 | 116-KE4 7E100 | 1607-D23 7500 | 100-F-26.7 TE+00
11601 RE-00 | 116-B-GA 7E00 | 100-B-5 7E-00 ] 600-132 6E 100
1607-F6 SE+00 | 100-D-12 7E100 | 100-B-822 7ET00 | 100-F-12 GET00
T18F-8.1 SE+00 | 116--10 7E+00 | 100-F-1022 76400 | 1007 GE100
T607-B10 RET00 | 100-B-8:1 7600 | 116-B4 7E+00 | 600-232 6E100
11683 85400 | 100-D-20 7E+00 | 116.B-12 7E+00 | 128-F-1 6E100.
1607811 8F100 | 116-C-5 75100 | 116.D-7 7E+00 | 100-F-14 6E100
100D-4 RE100 | 100-H-17 7500 | 116-B2 7E-00 | 116.F-4 6500
116.8-9 7E+00 | 100-D-48:2 7E+00 | 100-D-52 TE00 | 116-F-35 6E-00
30050 7E700] 100-D43:3 76100 6185 75100 | 100-F-262 65100
116815 7E+00| 116-D-1A 7E+00 | 128-B-2 7E+00 | 100-F-18 6B100
T00-F-5 7E+00 | 100-C-3 7E+00 ] 1607-D2:1 7500 | 3165 SEI00
116.B-6B TE+00 | 116-F-3 7E100 | 100-F-2 7E+00 | 300-45 SET00
116.KE.5 7E+00 | 116.DR-7 75100 | 116.N-3 TE00 |
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Table 5-29b. Rural Residential CTE Teotal Child Hazard Index Results.

Waste Site ¥ | CTE 0¥ Wasﬁgsm CTE HI W“SEBS‘“ CTEHI | Waste Site ID | CTE HI
T00K30 8500 | 1607-D2:A 2E100] 116.DR-1&2 | 2E-00 | 600-131 25700
12801 BE00 | 100-F-23 2E+00 | 116.5-11 2500 | 100-C-93 2E+00
T00-K-31 55100 118.C2 2E100 | 116514 2E+00 | 100-B-14:3 2E+00
T00-K-32 SE00 | 100-5-16 2E100 | 116 F-2 2E100 | 600-107 2E+00
100-F-37 4F+00 | 100-D-21 2E-00 | 116-.F-6 26400 | 122.DR-12 25100
€00-181 45100 | 116-B-6B 26100 | 100F-11 25400 | 1607-DZ:1 SE00
1162 AE100 | JA JONES 2E+00 | 11683 200 | 116-KWA 2E100
2161 35400 | 100-D-20 2E+00 | 116F-7 JEH00 | 116.F-14 2E+00
T18-C4 3E100 | 100-F25 2E100 | 100-F-15 2E00 | 128-K-1 2E100
UPR-100-F- - _
100-K-33 3E:00]2 2E+00 | 100-F4 2E+00 | 60047 2E100
€00-204 36+00] 116D4 2E00 | 1607-F2 . 2E+00| 118-B5 JE+00
0023 35400 | 116-B-11 2E+00 ] 100-F-19:1 2E+00 | 300-49 SEH00
160712 3100 | 118-B2 2F-00 | 11650 200 | 600-235 2E100
200 ASH ' o
PITS 35400 | 100-5-24 2500 | 600-259 T4+00 | 100-B-11 2E+00
T00-H21 3EH00 | 1607-87 2600 116-C-5 2E+00 | 100-F-26:5 2E+00
€184 35100 | 116.KE4 2E+00] 116-B.6A 2E+00 | 100-B-16 2EH00
116815 AE+00] 100-D-12 2E100] 1607-D2:3 2E100 | 623-1 2500
€00-190 3500 | 100155 2500 | 116-B-1 2T4+00 | 6284 25100
100-B-146 36100 | 116.F-10 2E00 | 116-C-1 2E+00| 116-C6 2F00
11607 3E+00 | 116-C0A 35700 | 100-B-82 2E+00 | 100-7-7 2E+00
176.8-10 35100 | 100-B-8:1 2E100 | 100-B5 2E100 | 600-132 2E+00
100B-147 3E+00 | 11657 2E00 | 618-12 ~3EH00 | 100-F-12 2E+00
1607-H4 3E+00 | 116-B-13 2E-00]116-B4 2E+00 | 100-B-145 2E100
100-D-22 3E100] 116.D-1A 2ET00] 116.B-12 2E100 | 300-18 7E+00
118-7-8:1 3E+00 ] 100-D48:3 E+00 | 116-B2 25100 | 100-F-267 2E+00
T16.K55 3500 100-D48:A 2EH00] 116:D7 | 2B+00 | 100-F-26:1 25100
1607-B8 2500 | 116-DR-7 2E+00 | 100-D-52 5100 | 100-E-38 2E+00
300-10 2ET00|116D2 | 2E+00| 100-E-0 2ET00 | 128-F1 2E+00
1607-B10 5500 | 116-DR6 2E+00 | 100-F-192 2E+00 | 600-232 2ET00
116-B9 3E+00 | 116-DR-4 2E+00 | 618-5 2E+00 | 100-K-29 2E+00
1607-F6 25100 116-D-9 TE+00 | 118-B3 25400 | 100F-14 75100
T18-B-9 ZE+00 | 100-D-49.2 2E100| 100-H-17 2E100] 1002622 2E+00
116-F-1 2E00] 100-D48:2 25400 | 100-F-2 25400 | 116.5-5 2EF00
11601 2500 | 118-B-10 2E+00 | 118-DR-2:2 2E+00 ] 100-F-18 2E100
100-D4 25400 | L16.KW-3 2E+00| 116.N-3 2E100 | 11654 2E+00
600-128 5100 116.K2 2E+00 | 100-C-3 2E+00| 1607-D4 2E+00
1607-B11 25400 | 100-K-361 T2EH00| 300 VTS 2E+00 | 6500-233 2E00
T00-H-24 2E+00 | 100-K-551 TE100 | 100.F-35 2E-00 | 3165 T 2510
116-DR0 25+00 | 11673 ZE100 | 300-50 SE100| 120-N-1 25400
100-D40:4 2E+00 | 100-D48'1 2E+00 | 300-3 2E+00 | 30045 25100
1607-B¢ 2E+00 ¢ 116-K-1 2E+Q0 | 128-B-2 2EHQ
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Table 5-30a. Rural Residential RME
Child Hazard Index: Ratie of Background and Total HI Values.

Waste Site ID RME HI | Waste Site RME 511 Waste Site RME 211 Waste Site ID RME HI
ratio J1) ratio D ratie ratio
100-K-33 9 E-02 | 100-F-38 11116-C-1 1{116-F-14 1
100-K-30 5.E-01]116-F-1 11116-D-2 1({122-DR-1:2 1
128-C-1 5.E-01| 1607-B9 1|116-D-8 1| 600-233 1
100-K-32 6.E-01 | 100-F-23 11116-DR-4 11]1607-D4 1
300-10 8.E-01]118-C-2 1|116-DR-6 1{116-KW-4 ]
100-K-31 1.E+H00 | 118-B-3 1]116-B-14 1! 100-F-35 1
618-4 1.LE+00 | 118-B-10 - 11 100-D-48:2 1| 600-47 1},
600-23 1.E+00| 116-B-7 1]100-D-49:2 130045 1
316-1 1.E+00 | JA JONES 1]1116-KW-3 1| 600-128 |
316-2 1.E+00 | 100-F-16 1]116-K-2 11113-B-5 1
1607-B8 1| 100-D-49:4 11100-K-56:1 11600-131 1
300 ASH '
PITS 1] 100-F-25 1| 100-K-55:1 11300-8 1
118-B-9 1]118-DR-2:2 1] 100-D-48:1 11300 VTS 1
1607-H2 1]1116-D-4 1|116-F-2 1} 100-F-26:5 1
100-F-37 11 100-H-24 11116-K-1 1]100-B-14:3 1
600-181 1]|116-DR-9 1]|116-DR-1&2 1{ 100-C-9:3 i
118-C-4 1|118-B-4 1|116-F-11 11600-107 1
120-N-1 11 100-F-24 i|il6-F-6 1|600-235 1
100-B-14:6 11{1607-B7 1;100-F-11 1§100-B-11 1
UPR-100-F- : :
600-204 1(2 1| 100-F-19:1 1] 100-F-9 1
100-H-21 1[116-C-2A 1| 100-F-15 11128-K-1 1
600-190 111607-D2:4 1] 10G-F-4 1| 100-F-26:1 1i.
1607-H4 1]1116-B-11 1j{116-F-7 1]1066-B-16 1
116-B-10 1{100-D-21 1] 1607-F2 11 100-K-29 1
628-4 11116-C-6 1{116-F-9 11628-1 1
"116-H-7 1[618-12 1| 600-259 1 1300-18 1
160-D-22 1j{116-B-13 i[116-B-1 1 [100-B-14:5 1
160-B-14:7 11116-KE-4 1]1607-D2:3 1| 100-F-26:7 1
116-H-1 11{116-B-6A 11100-B-5 1]600-132 1
1607-F6 1{100-D-12 1]100-B-8:2 1] 1060-F-12 1
118-F-8:1 11116-F-1¢ 1]1060-F-19:2 11 100-F-7 1
1607-B10 1| 100-B-8:1 11116-B-4 1|600-232 1
116-B-3 1} 100-D-20 1]|116-B-12 11128-F-1 1
1607-Bil 1]116-C-5 1]116-D-7 ] 1100-F-14 1
100-D-4 1]100-H-17 11116-B-2 11116-F-4 1
116-B-9 11100-D-48:4 11 100-D-32 1|116-F-5 1
300-50 1] 100-D48:3 1{618-5 1| 100-F-26:2 1
116-B-15 1]116-D-1A 1]128-B-2 1}100-F-18 1
100-H-5 1]100-C-3 1} 1607-D2:1 11316-5 1
116-B-6B 1]{116-F-3 1] 100-F-2
116-KE~5 1[116-DR-7 11116-N-3
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Table 5-30b. Rurzl Residential CTE
Child Hazard Index: Ratio of Background and Tetal HI Values.

. CTE FI | Waste Site CTE HI Waste Site CTE HI . CTE HI
Waste Site 1D ratio D ratio D rafie Waste Site ID ratio
160-K-30 3.E-01] 1607-D2:4 8.E-01{116-DR-1&2 8.E-01 | 600-131 9.E-01
128-C-1 4 E-(1 | 100-F-23 8.E-01]116-F-11 8.E-01{ 100-C-9:3 §.E-01
100-K-31 4,E-01]118-C-2 8.EG1|116-B-14 8.E-01 | 100-B-14:3 3 E-01
100-K-32 4 E-01 | 100-F-16 8.E-01]116-F-2 8.E-01 § 600-107 9.E-01
100-F-37 5.E-01}100-D-21 8.E-01{116-F-6 8.E-01]122-DR-1:2 9.E-01
6500-181 6.E-01 | 1i6-B-6B 8.E-01 | 100-F-11 8.E-01 | 1667-D2:1 9.E-01
318-2 6.E-01 | JA JONES 8.E-01]116-B-3 8.E-01]116-KW-4 9.E-01
316-1 6.E-01 | 100-D-20 8.E-01§116-F-7. 8.E-01|116-F-14 9.E-01
118-C-4 6.E-01 | 100-F-25 8.E-01 | 100-F-15 85.E-G1|128-K-1 9 E-01

UPR-100-F-

100-K-33 6.E-G1]2 8.E-01 | 100-F4 8.E-(1 | 600-47 9.E-01
600-204 7.E-01]116-D-4 R.E-01 | 1607-F2 3.E-01 | 118-B-5 9.E-01
500-23 7.E-01]1156-B-11 8.E-01 | 100-F-19:1 8.E-01 | 300-49 9. E-01
1647-H2 7.E-G1]118-B4 -8.E-01 | 116-F-% 8.E-01 | 600-235 9 E-01
300 ASH
PITS 7.E-01 | 100-F-24 8.E-01 | 600-259 8.5-01 ] 100-B-11 9.E-01
100-H-21 7.E-01 { 1607-B7 8.E-01 | 116-C-5 8.E-01| 100-F-26:5 9.E-01
H18-4 8.E-01]116-KE-4 8.E-01 ] 116-B-6A 8.E-01|100-B-16 9 E-01
116-B-13 8.E-01 | 100-D-12 8.E-01 | 1607-D2:3 3.E-01 | 628-1 §.E-01
600-19G 8.E-01 | 100-H-5 8.E-01 | 116-B-1 8.E-01 | 628-4 9.E-01
100-B-14:6 8.E-011116-F-10 8.E-01{116-C-1 8.E-01116-C-6 9.E-01
116-8-7 3.E-011116-C-2A 8.E-01 | 100-B-8:2 8.E-01 | 100-F-7 9.E-01
116-B-10 §8.E-01 | 100-B-8:1 8.E-01 | 100-B-5 8.E-01 ] 600-132 9.E-01
100-B-14:7 8.E-(1 | 116-B-7 8.E-01 618-12 8.E-01 | [00-F-12 9.E-01
1607-H4 8.E-01]1156-B-13 8.E-01|116-B4 8.E-01 | 100-B-14:5 9.E-(1
160-D-22 8.E-01|116-D-1A 8.E-01:116-B-12 8.E-01 | 300-18 9.E-01
118-F-8:1 8.E-01|100-D-4R:3 8.E-01]116-B-2 8.E-(1 | 100-F-26:7 9.E-01
116-KE-5 8.E-01 | 100-D-48:4 8.E-01)116-D-7 8.E-01{ 100-F-26:1 9.E-01
1607-B8 8.E-011116-DR-7 8.E-01 | 100-D-52 8.E-G1 | 100-F-38 9.E-01
300-10 8.E-01]116-Dx-2 8.E-01 | 100-F-9 8.E-01]128-F-1 9.E-01
1607-B10 68.E-01;1156-D-9 8.E-01} 100-F-19:2 8.E-(1|600-232 9.E-01
116-B-9 8.E-01]116-DR4 8.E-01 | 618-5 8.E-01 | 100-K-29 9.E-01
1607-F6 8.E-01 | 116-DR-6 8.E-01]118-B-3 8.E-01 | 100-F-14 9.E-01
118-B-8 8.E-01 | 100-D-48:2 8.E-01 | 100-H-17 8.E-01 ) 100-5-26:2 9.E-1
116-F-1 8 E-01 | 100-D-49:2 8.E-01 | 100-F-2 8.E-01 | 116-F-5 1.B+00
li6-H-1 8.E-011118-B-10 8.E-01]118-DR-2:2 8.E-0! | 100-F-18 1. E+G0
10G-D-4 8. E-01| 116-KW-3 8.E-01 ] 116-N-3 8.E-01[116-F-4 1.E+00
600-128 RE-01]116-K-2 8.E-01] 100-C-3 8.E-01 | 1607-D4 1.E+00
1607-B11 8. E-01 | 100-K-56:1 8.E-01 | 300 VTS 8.E-01 | 600-233 1.E+00
100-H-24 8.E-01 | 100-K-55:1 8.E-01 | 100-F-35 8.E-011316-5 1.E+00
116-DR-9 8.E-011116-F-3 8.E-01 | 300-30 8.E-01 [ 120-N-1 1.E+00 .
100-D-49:4 8.E-01] 100-D-48:1 8.E-01 | 300-8 8.E-01]30045
1607-B9 2.E-01]116-K-1 8.E-01{128-B-2 9.E-01
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Table 5-31a. CTUIR Scenario “Local Area Only” Total Cancer Risk Resuits.

Waste Site ID Clilils(;fr Waste Site ID C;?s L:r Waste Site ID CI:;];]: " | Waste Site ID C];a:ils‘;fr
300-10 >1E-02 [ 100-K-56:1 1E-02 | 116-F-2 1E-02 | 100-C-3 9E-03
100-F-37 >1E-02 | 100-F-19:1 1E-02 | 100-F-24 1B-02 | 660-204 9E-03
100-F-35 >1E-02 | 116-C-1 1E-02 | 1060-D-12 1E-02 | 122-DR-1:2 9E-03
316-3 >1E-02 | 100-F-2 1E-02 | 100-D-48:1 1E-02 | 60-131 9E-03
316-1 >1E-02 [ 116-D-1A 1E-02 | 116-DR-4 1E-021128-B-2 9E-03
316-2 >1E-02 | 116-B-6A 1E-02 | 116-B-6B 1E-02 { 100-F-26:1 9E-03
116-DR-1&2 >1E-02 | 116-DR-7 1E-02 | 100-F-15 1E-02 | 116-KW-4 9E-03
100-H-21 >1E-02]116-KE-4 1E-02 | 100-F4 1E-02 | 1607-D2:1 8E-03
1607-H4 >1E-02 | 116-K-2 1E-02 | 100-F-11 1E-02 | 100-F-38 8E-03
116-F-6 >1E-02 | 100-D-48:3 1E-02 | 116-F-7 1E-02 } 118-C-4 8E-03
618-12 >1E-02 | 116-KW-3 1E-02 | 116-B-10 1E-02 | 100-F-26:5 8E-03
116-B-15 >1E-02 | 116-B-13 1E-02{116-B-3 1E-02 | 100-B-14:5 8E-03
116-H-1 >1E-02 [ 100-D-22 1E-02 ] 100-B-8:1 1E-02 | 118-B-5 8E-03
116-F-14 >1E-02 | 100-D-20 1E-02 | 1607-D2:4 1E-02 | 600-47 8E-03
1607-H2 >1E-02]116-B-2 1E-02 | 116-B-9 1E-02 | 120-N-1 8E-03
116-C-6 >1E-02 | 116-D-4 1E-02 | 116-B-4 1E-02 { 128-K-1 8E-03
300 ASHPITS >1E-02 | 1607-F2 1E-02 | 1607-D2:3 [E-02 ] 100-B-16 8E-03
300-50 >1E-02{ UPR-100-F-2 1E-02 [ 100-F-19:2 1E-02 [ 600-181 8E-03
118-B-9 1E-02 | 116-F-10 1E-02 | 100-D-49:2 1E-02 | 628-1 8E-03
1607-D4 IE-02 | 116-N-3 1E-02 | 100-D-21 LE-02 | 600-190 8E-03
116-H-7 1E-02 | 118-B-10 1E-02 [ 100-B-5 1E-02 | 100-K-32 8E-03
1607-B11 1E-02 | 100-B-8:2 1E-02116-D-2 1E-02 | 100-K-30 8E-03
116-B-11 1E-02 | 100-D4 1E-02|116-B-12 1E-02 | 100-F-26:7 7E-03
116-F-1 1E-02 | 116-DR-6 1E-02 | 600-259 1E-02 j 100-K-31 7E-03
118-F-8:1 1E-02 | 300-49 1E-02 | 300-8 1E-02 | 100-F-12 7E-03
118-DR-2:2 1E-02 | 100-F-25 1E-02 | 100-C-9:3 1E-02 | 300-18 7E-03
118-B-3 1E-02 [ 1607-F6 1E-02 | 100-B-14:3 1E-02 | 100-F-7 TE03
116-C-2A 1E-02|118-B4 1E-02 | 628-4 1E-02 | 600-132 6E-03
100-H-5 1E-02 | 100-F-23 1E-02 | 100-B-11 1E-02 | 100-F-9 6E-03
116-B-14 1E-02 | 100-K-535:1 LE-02 | 600-107 1E-02 | 104-K-29 6E-03
100-B-14:7 1E-02 | 600-235 1E-02 [ 100-H-24 1E-02 1 116-F-4 6E-03
116-D-7 1E-02 | 116-F-3 LE-02 | 618-5 1E-02 | 600-128 6E-03
116-K-1 1E-02 ] 116-F-11 1E-02 ]300 VTS 1E-02 | 600-232 6E-03
100-D-48:2 1E-02 | 100-D-48:4 1E-02 | 100-K-33 1E-02 | 100-F-26:2 SE-03
116-F-9 1E-02 | 116-D-9 1E-02 | 100-H-17 1E-02 | 128-F-1 SE-03
116-C-5 1IE-02 | 118-C-2 1E-02 | 1607-B9 1E-02 | 160-F-14 5E-03 ]
116-B-1 1E-02 | 100-D-52 1E-02 | 100-B-14:6 1E-02 | 116-F-5 5E-03
1060-D-49:4 1E-02 | 116-B-7 1E-02 | 600-23 1E-02 | 100-F-18 4E-03
1607-B8 1E-02 [ 100-F-16 1E-02 [ 618-4 1E-02 | 600-233 2E-03
116-DR-9 1E-02 | 128-C-1 1E-02 | 116-KE-5 1E-02 | 30045 1E-03
1607-B10 1E-02 | JA JONES 1E-02 | 1607-B7 1E-02
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Table 5-31k. CTUIR Seenario “Loczl arnd Broad Areas” Total Cancer Risk Results.

Waste Site ID C;;nsclfr Waste Site 1D C;?s;r Waste Site ID C;lils fr Waste Site D C;?:;r
316-5 >1E-02 | 118-B-9 >1E-02 | 100-F-15 >1E-02 | 1607-D4 >1E-02
116-F-14 >1E-(2 | 116-F-3 >1E-02 | 100-F-11 >1E-(2 | 116-B-4 >1E-02
316-2 >1E-02 | 116-N-3 >1E-02 | 100-F4 >1E-02 | 116-B-3 >]E-(2
300-10 >1E-02]618-4 >1E-02 | 116-F-7 >1E-02 1 1607-D2:3 >1E-02
118-B-3 >1E-02 | 100-K-55:1 >1E-02 | 160-H-24 >1E-02 | 116-F-9 >1E-02
116-B-11 >1E-02 | 118-DR-2:2 >1E-02 | 1607-F6 >1E-02 | 600-232 >1E-02
316-1 >1E-021116-B-13 >1E-02 | 100-D-48:1 >1E-02 | 628-1 >1E-(2
118-F-8:1 >1E-02 | 116-B-15 >1E-02 | 100-K-33 >1E-02 | 120-N-1 >1E-02
100-D2-48:2 >1E-02 | 100-F-25 >1B-02 | 300-8 >1E-02 | 160-F-26:5 >1E-02
116-B-1 >1E-(2 | 600-235 >1E-02 1300 ASEPITS | >1E-G2 | 1G0-K-30 >1E-02
100-B-14:6 >1E-02'1 116-F-6 >1E-02 | 600-181 >1E-02 § 600-107 >1E-02
118-8-10 >]E-02 { 116-F-2 >1E-(2 | 100-D-22 >1E-(2 | 100-F-19:1 >1E-(2
1607-H4 >1E-02 | 100-D-52 >1E-02 | 628-4 >]E-02 | 116-B-9 >1E-(2
116-B-14 >1E-0Z | 118-B~4 >]1E-021118-C-2 >1E-02 | 116-B-12 >1E-02
116-C-2A >1E-02 | 116-B-7 >1E-02 | 1607-B9 >1E-(2 | 600-259 >1E-02
116-C-6 >JE-02 | 118-C4 >1E-02 | 116-KE-5 1E-02 1 1607-D2:4 >1E-02
100-K-56:1 >1E-02 | UPR-100-F-2 >1E-02 | 116-F4 >1E-G2 | 160-K-32 >1E-02
116-C-5 >1E-(2 | 100-B-14:7 >1E-02 | 100-C-9:3 >1E-02 | 300-18 >1E-02
116-DR-D >1E-02 | 1607-B8 >1E-02 | 160-C-3 >1E-02 [ 118-B-5 >1E-(2
116-D-7 >1E-02 | 116-B-6A >1E-(2 | 100-B-14:3 >1E-(21122-DR-1:2 >1E(2
100-F-37 >1E-02 | 116-B-2 >1E-02 | 160-H-17 - »1E-02 ! 100-K-31 >1E-02
116-DR-7 >1E-02 | 600-23 >1E-02 | 100-F-24 >1E-02 | 100-B-14:5 >1E-(2
116-H-1 >1E-02 | 116-H-7 >1E-02 | 1607-B7 >]E-02 | 600-132 >1E-(2
116-K-1 >1E-02 | 600-190 >1E-02 | 116-B-10 >1E-02 { 600-128 >1E-(2
116-C-1 >1E-02 | 100-D4 >1E-02 | 600-47 >1E-02 | 100-K-29 >1E-(2
100-F-35 >1E-02 | 1607-D2:1 >1H-02 | 330-49 >1E-02 | 100-F-26:7 >1E-02
600-233 >1E-02 | 116-DR-6 >1E-02 | 100-F-23 >1E-02 | 128-K-1 >1E-02
100-D-45:4 >1E-02 1 116-DR-1&2 >1E-02 | 100-B-5 >1E-02 | 100-B-11 >1E-02
300-50 >1E-02 | 100-8B-8:2 >1E-02 | 100-F-19:2 >1E~(02 | 100-F-26:1 >1E-(2
1607-F2 >1E-02 | 1607-Bl11 >1E-02 | 116-DR-4 >1E-(2 | 100-F-38 >1E-02
116-K'W-3 >1E-02 | 1607-H2 >1E-(2 | 600-131 >1E-02 | 116-F-3 >1E-02
116-D-1A >1E-(2 | 128-C-1 >1E-02 | 116-KW-4 >1E-02 | 300 VTS >1E-02
618-12 >1E-02 { 116-F-1 >1E-G2 | 100-B-8:1 >1E-02 | 100-F-12 >1E-~02
116-D-4 >1E-02 § 100-D-48:3 >1E-(2 | 100-D-21 >1E-02 | 100-F-7 >1E-02
-1 100-H-21 >1E-02 | 1607-B10 >1E-02 | 116-D-9 >1E-02 | 100-F-9 >1E-02
1116-F-11 >1E-02 |1 618-5 >1E-02 | 128-B-2 >1E-02 | 128-F-1 >1E-02
116-F-10 >1E-2 | 100-F-16 >1E-02 | 100-B-16 >1E-02 | 180-F-26:2 >1E-02
100-F-2 >1E-02 | JA JONES >1E-02 | 116-B-6B >1E-(2 | 100-F-18 >1E-02
116-K-2 >1E-02 | 600-204 >1E-02 { 100-D-49:2 >1E-02 | 100-F-14 >1E-02
100-D-20 >1E-02 | 100-D-12 >IE-02 ) 116-D-2 >1E-02 | 300-45 >1E-(2
116-KE-4 >1E-02 | 100-D-48:4 >1E-02 | 100-H-5 >1E-(2 |
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Table 5-32a. CTUIR Scenario “Local Area Only” ILCR Resuits.

Waste Site ID | ILCR | Waste SiteID | ILCR | Waste Site D | ILCR | Waste Site ID | ILCR
300-10 >1E-02 | 100-K-56:1 4.E-03 | 116-F-2 3.E-03 | 100-C-3 2.E-03
100-F-37 >1E-02 | 100-F-19:1 4.E-03 | 100-F-24 3.E-03 1 600-204 2.E-(3
100-F-35 >1E-02 | 116-C-1 4.8-03 | 160-D-12 3.E-03 | 122-DR-1:2 2.E-03
316-5 >1E-02 | 100-F-2 4.E-03 | 100-D-48:1 3.E-03 | 600-131 1.E-03
316-1 >1E-(02{116-D-1A 4.E-03 1 116-DR-4 3.E-03]128-B-2 1.E-03
316-2 >1E-02]116-B-6A 4.E-03 [ 116-B-6B 3.E-03 | 100-F-26:1 1.E-03
116-DR-1&2 >1E-{2 | 116-DR-7 4.E-03 | 100-F-15 3.E-03 [ 116-KW-4 1.E-03
100-H-21 1.LE-02 | 116-KE-4 3.E-03 | 160-F4 3.E-03 | 1607-D2:1 1.E-03
1607-H4 1L.E-02 | 116-K-2 3.E-03 | 100-F-11 3.E-03 [ 100-F-38 9.E-04
116-F-6 1.E-02 | 100-D-48:3 3.E-03 | 116-F-7 3.E-03 | 118-C4 9.E-04
618-12 9.E-03 [ 116-KW-3 3.E03]116-B-10 3.B-03 | 100-F-26:5 8.E-04
116-B-15 9.E-03]116-B-13 3.E-03 | 116-B-3 3.E-03 | 100-B-14:5 8.E-04
116-H-1 9.E-03 | 100-D-22 3.E-03 | 100-B-8:1 3.E-03}118-B-5 8.E-04
116-F-14 8.E-03 | 100-D-20 3.E-03 | 1607-D2:4 3.B-03 ]| 600-47 7.E-04
1607-H2 8.E-03]116-B-2 3.E-03}116-B-G 3.E-03 | 120-N-1 6.E-04
116-C-6 8.E-03 | 116-D-4 3.E-03 ]| 116-B-4 3.E-03]128-K-1 4.E-04
300 ASH PITS 8.E-03 | 1607-F2 3.E-03 | 1607-D2:3 3.E-031100-B-16 4.E-04
300-50 8.E-03 | UPR-100-F-2 3.E-03 1 100-F-18:2 3.E-03 | 600-181 3.E-04
118-B-9 7.E-03 | 116-F-10 3.E-03 | 100-D-49:2 3.E-03 | 628-1 3.E-04
1607-D4 6.E-03 ] 116-N-3 3.E-G31100-D-21 3.E-03 | 600-150 3.E-04
116-H-7 5.E-03]118-B-10 3.E-03 | 100-B-5 3.E-03 | 100-K-32 2.E-04
1607-B11 5.E-03 | 100-B-8:2 3.E-03 | 116-D-2 3.E-03 ] 100-K-30 5.E-05
116-B-11 5.E-03 { 100-D-4 3.E-03]116-B-12 3.E-03 [ 100-F-26:7 0
116-F-1 5.E-031116-DR-6 3.E-03 | 600-259 3.E-03 | 100-K-31 0
118-F-8:1 5.E-03 | 300-49 3.E-03 | 300-8 3.E-03 | 100-I-12 0
118-DR-2:2 5.E-03 | 100-F-25 3.E-03 | 100-C-9:3 3.E-03 | 300-18 0
118-B-3 5.E-03 | 1607-F5 3.E-03 ] 100-B-14:3 3.E-03 | 100-F-7 0
116-C-2A SE031118-B4 3.E-03 16284 3.E-03 | 600-132 0
100-H-5 4.E-03 | 160-F-23 3.E-03 | 100-B-11 3.E-03 | 100-F-9 0
116-B-14 4.E-03 [ 100-K-55:1 3.E-03 [ 600-107 3.E-03 ] 100-K-29 0
100-B-14:7 4.E-03 | 600-235 3.E-03 | 100-H-24 3.B-03]116-F-4 0
116-D-7 4.E-03 [ 116-F-3 3.E-03 | 618-5 3.E-03 | 600-128 0
116-K-1 4.E-03 | 116-F-11 3.E-03 | 300 VTS 3.E-03 {600-232 0
100-D-48;2 4.E-03 | 100-D-48:4 3.E-03 | 100-K-33 3.E-03 | 100-F-26:2 Y
116-F-9 4.E-03|1i6-D-9 3.E-03 | 100-H-17 3.E-03 | 128-F-1 0
116-C-5 4.E-03]118-C2 3.E-03 { 1607-B9 3.E-03; 100-F-14 0
116-B-1 4.E-03 | 100-D-52 3.E-03 | 100-B-14:6 3.E-03]116-F-5 0
100-D-49:4 4.E-03| 116-B-7 3.E-03 ] 600-23 3.E-03 ] 100-F-18 0
1607-B8 4.E-03 { 100-F-16 3.B-03 6184 3.E-03 ; 600-233 0
116-DR-9 4.E-03 | 128-C-1 3.E-03 | 116-KE-5 2.E-03 | 30045 0
1607-B10 4.E-03 | JA JONES 3.E-03 | 1607-B7 2.E-03
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Table 5-32b. CTUIR Scenario “Local and Broad Areas” ILCR Results.

Waste Site ID ILCR | Waste Site ID | [LCR | Waste Site D |  ILCR Waste Site D ILCR
316-5 >1E-02 | 116-KE4 >1E-02 ! 116-F-7 >1E-02 [ 116-B-12 >1E-02
116-F-14 >1E-02 | 100-H-21 >1E-02 | JA JONES >1E-02 | 116-B-9 >1E-02
356-2 >1E-02 ] 116-B-13 >1E-02 | 100-F-16 >1E-02 | 1607-D4 >1E-02
300-10 >1E-(2 | 100-F-25 >1E-02 | 1607-F6 >1E-02 | 1607-D2:4 >1B-02
118-B-3 >1E-02 | 116-F-6 >1E-02 11607-B11 >1E-02 | 300-45 >1E-02
116-B-11 >1E-02 | 116-F-2 >1E-02 | 116-F-1 >1B-(2 | 128-B-2 >1E-02
118-F-8:1 >1E-02 | 118-B-9 >1E-02 | 100-F-24 >1E-02 | 116-KW-4 >1E-02
316-1 >1E-02 | 100-D-52 >1E-02|1i8-C-2 >1E-02 | 600-131 >1E-02
100-D-48:2 >1E-02{118-B4 >1E-02 1 1607-H2 >1E-02 | 100-H-5 >1E-02
116-B-1 >1E~02 | 116-B-7 >1E-02 1 1607-B10 >1E-~02 | 600-47 >1E-02
100-B-14:6 >1E-(2 | UPR-100-F-2 >1E-02 ]| 116-B-10 >1E-02 | 100-F-26:5 >1E-02
118-B-10 >1E-(02 | 118-DR-2:2 >1E-02 § 128-C-1 >1E-02 | 100-B-16 >1E-02
1607-H4 >1E-02|116-B-15 >1E-G21 100-D-21 >1E-02 {300 VIS >1E-02
116-B-14 >1E-02 | 100-F-2 >1E-02 | 100-B-5 >1E-02 | 118-B-3 >1E-02
116-C-2A >1E-02]618-4 >1E-02 | 100-F-18:2 >1E-02 | 100-B-14:5 >1E-02
100-K-56:1 >1E-021 116-B-6A >1E-02 | 116-DR-4 >1E-02 | 600-232 >1E-02
116-DR-9 >1E-02 | 116-B-2 >1E-02 | 100-B-8:1 >1E-02 | 628-1 >1E-02
116-C-5 >1E-02 | 600-235 >1E{Q2 [ 116-D-9 >1E-02 | 100-K-30 >1E-02
116-C-6 >1E-02 } 100-D-4 >1E-02 | 100-F-23 >1E-02 | 120-N-1 >1E-02
116-D-7 >1E-02 | 116-DR-6 >1E-02 [ 1607-D2:3 >1E-02 | 122-DR-1:2 >1E-02
116-DR-7 >1E-02 | 100-B-14:7 >1E-02 | 100-D-49:2 >1E-(02 | 100-K-32 >1E-02
100-F-37 >1E-021118-C4 >1E-02 | 116-D-2 >1E-02 | 128-K-1 >1E-02
116-K-1 >1E-02 | 1607-B8 >1E-02 | 600-204 >1E-02 | 160-F-26:7 >1E-02
100-F-35 >1E-02 | 116-DR-1&2 >1E-02 | 300 ASHPITS| =>1E-02{300-18 >1E-02
116-H-1 >1E-02 | 100-B-8:2 >1E-02 [ 116-F-9 >TE-02 { 100-K-31 >1E-02
116-C-1 >1E-(2 | 100-C-9:3 >1E-02 | 1607-B9 >1E-02 | 100-B-11 >1E-02
100-D-49:4 >1E-02 | 600-23 >1E-02 | 116-B-4 >1E-02 | 600-132 >1E-02
1607-F2 >1E-02 | 100-D-48:3 >1E-02 | 100-H-24 >1E-02 | 600-128 >1E-02
600-233 >1E-02 | 100-B-14:3 >1E-02 | 618-5 >1E~02 | 100-K-29 >1E-02
116-KW-3 >1E-02 | 116-H-7 >1E-02 | 100-K-33 >1E-02 | 160-F-26:1 >1E-02
116-D-1A >1E-02 | 1607-D2:1 >1E-02 | 116-B-3 >1E-G2 | 100-F-38 >1E-02
300-50 >1E-{2 | 100-D-48:4 >1E-02 | 6284 >1E-02 | 116-F-5 >1E-02
116-F-11 >1E-02 | 100-D-22 >1E-02 | 116-B-6B >1E-02 | 100-F-12 >1E-(2
116-D-4 >1E-(2 | 100-D-48:1 >1E-02 | 1607-B7 >1E-02 | 100-F-7 >1E-02
116-F-10 >1E-62 { 300-8 >1E-02 | 116-F4 >1E-02 i 100-F-9 >1E-02
116-K-2 >1E-02 | 600-107 . >1E-02 | 106-C-3 >1E-02 | 128-F-1 >1E-02
100-2-20 >1E-02 | 600-190 >1E-02 1 100-F-19:1 >1E-02 | 100-F-26:2 >1E-02
116-N-3 >1E-02 | 100-F-15 - >1E-02 { 100-B-17 >1E-02 | 100-E-18 >1E-02
618-12 >1E-02 | 100-F-11 >1E-(2 | 600-259 >1E-02 | 100-F-14 >1E-02
116-F-3 >1E-02 | 100-F4 >1E-02 1 116-KE-5 >1E-02 >1E-02
130-K-55:1 >1E-02 | 10G-D-12 >1E-02 | 600-181 >1E-02
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Table 5-33a. CTUIR Scenaric “Local Area Only” Total Radiation Dose Results.

116-B-13

Waste Site | Rad Dose | Waste Site | Rad Dose | Waste Site | Rad Dose | Waste Site | Rad Dose
|1 (mrem/yr) D (mrem/yr) D (mrem/yr) ID {mrem/yr)
100-E-35 6E+(2 | 116-KE-4 1E+01 | 116-F-5 6E+00 | 100-B-14:5 S5E+H0
316-5 6E+02 | 116-KW-3 1E+01 | 100-D-48:1 6E+00 | 1607-B9 SEH0
116-DR-1&2 3E+02 | 116-F-4 1E+01 | 116-DR-4 6E+H00 [ 116-B-4 SE+H00
316-2 3E+H02 [ 116-K-2 1E+01 | 116-H-7 6E+00 | 100-F-26:5 SEHO
116-F-6 2E+02 1 116-B-2 9E+H)0 | 300-49 6E+00 | 116-B-3 SE+H30
116-F-14 1E+02 | 100-H-5 9E+H)0 | 118-C-2 5E+00 | 122-DR-1:2 SE+00
118-DR-2:2 7EH01 | 116-N=3 9E+00 | 100-B-14:3 SE+H00 | 300-10 SEH0
316-1 5E+01 | 1607-B10 9EH)0 | 100-F-16 SE+00| 116-B-10 SEH0
116-B-11 SEAH01 | 1607-F2 9E+H}0 | 100-C-9:3 5E+00| 100-F-19:2 SEA4Q0
118-F-8:1 4E+01 [ 116-D4 8E+H0G | 100-F-11 5E-+00 | 100-B-8:1 5E+O0
116-C-2A 3E+01 | 116-F-10 SE+00 | 100-F-15 SE+H00 | 1607-D2:3 SEHD
116-B-14 3E+01 | 128-F-1 RE+H30 | 100-D-12 5E+00 | 118-B-5 SE+H00
118-B-3 3E+01 | 100-B-8:2 SEHO0 | 120-N-1 5E+00 | 116-B-6B SEH)0
116-D-7 3E+01 | 1607-D2:1 8E+00 | 116-KE-5 SEH00 | 1607-D2:4 SEHG0
116-K-1 3E+01 | 100-B-11 8E+30 | 116-KW-4 SE+00 | 100-F-26:7 SEH0
116-H-1 3E+01 | 100-D-22 SEH0 | 100-H-24 5E+00 | 100-B-5 SE+HOO
116-F-9 2E+01 | 116-DR-6 TEHO | 116-F-7 SE+(00 | 100-D-49:2 SE+HOO
116-C-6 2E+01 1 116-D-9 TEH | JA JONES SE+H00 | 100-D-21 SEHID
100-D-48:2 2E+G1 | 116-F-1 FE+00 | 100-B-16 SEH)0 { 600-107 SEH0
116-C-5 2E+01]116-F-3 TEHX) | 100-F-37 SE+H0 1 1607-D4 SEHO0
_ 300 ASH
118-B-10 2E+01 | 100-K-55:1 TE+00Q | 100-K-29 SEH) | PITS SE+00
116-B-1 2E+01 | 100-D-48:4 TEA00 | 100-K-30 SE+G0 | 116-D-2 SE+00
100-B-14:6 2E+011116-F-11 7E+00 | 100-K-31 SE+H00 | 128-K-1 SE+00
116-DR-7 2E+01 | 118-B4 TEH00 | 100-K-32 SE+00 | 600-23 SEHO0
116-DR-9 2B+01 | 116-F-2 6E+00 | 100-K-33 S5E+00 | 116-B-9 SEHO0
100-D-49.4 1E+01 | 100-D-52 6E-+00 | 128-C-1 SE+00 | 100-F-38 SE+00
116-D-1A 1E+}1 | 100-C-3 6E+00 | 600-128 SE+0G | 1607-H2 S5E+00
116-B-6A 1E+01 | 116-B-7 6E+00 | 600-131 5E+00 | 600-259 4E+00
100-H-17 1E+01 | UPR-100-F-2 6E+00 | 600-132 SE+00 | 116-B-12 4E+00)
100-F-2 1E+01 { 100-F-24 6E+00 | 600-181 5E+00 | 100-F-26:1 4E+00
116-C-1 1E+01 | 618-4 6E+I0 | 600-190 SE+00 | 300-45 ABEHO0
1607-B8 1E+01 { 100-D-4 6E+00 | 600-204 5E+00 | 100-F-7 4EH)0
100-F-25 1E+01 | 118-B-9 6EH)G | 600-232 3E+00 ] 116-B-15 4EH |
100-K-56:1 1E+01 | 1607-B11 6E+00 | 600-233 SE+00 | 100-F-26:2 4E+)0
618-12 1E+01 | 600-47 6E+30 | 600-235 5E+00 ] 100-F-9 4EA00
1667-H4 1E+01 | 100-B-14:7 . 6EHO0 [ 628-1 5E+00 | 100-F-14 3E+HO0
100-F-19:1 1E+01 | 1607-F6 6E+O0 | 100-F-4 S5E+H00 | 118-C4 3E+00
300-50 1E+01 | 300-8 6E+H00 | 128-B-2 SE+00 | 100-F-12 3E+00
100-D-20 1E+01 | 618-5 6E+00 | 1607-B7 SE+00{ 100-F-18 3E+00
100-D-48:3 1E+01 [ 300-18 65400 | 628-4 SE+00 | 300 VTS 2E-+H00
1E+01 | 100-F-23 6E+00 | 100-H-21 SEH30
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Tabhle 5-33b. CTUIR Scenario “Local and Broad Areas” Total Radiation Dose Resulfs. |

Waste Site | RBad Dose | Waste Site | Rad Dese | Waste Site | Rad [lose | Waste Site | Rad Dose
B {mrem/yr) ¥ (mrem/yr) (mrem/yr) D {mrem/yr)
316-5 AE+H02 1 116-B-13 AB+H01 | 100-H-24 AB+01 | 116-B-4 4E+01
316-2 2E+02 | 116-N-3 4E-+01 | JA JONES 4E+01 ! 118-B-5 4E+31
116-F-14 1E+02 | 100-K-55:1 AB+H | 116-F-7 AB+01 | 100-F-23 4E+81
118-B-3 6E+01 | 116-F-2 4E+01 | 100-B-16 48+01 | 128-F-1 4E+01
316-1 6E+01 | 116-B-6A AE+01 | 100-F-37 AB+01 | 160-B-8:1 4E+01
116-B-11 6E+01 | 1607-D2:1 AB+01 | 100-K-29 4E+01 | 100-D-21 4E+01
118-F-8:1 6E+01 | 116-F-6 4B+01 § 100-K-30 A4E+01 1 116-D-2 4B+01
100-13-48:2 5E+01 | 100-D-52 4E+01 1 100-K-31 4E+01 | 628-4 4E+01
116-B-1 SE+01 i 113-B4 AE+01 | 100-K-32 AE+01 | 160-D3-49:2 4E+(1
160-B-14:6 5E+0G1 | 116-B-7 4E+01 | 100-K-33 4E+01 | 116-B-6B 4E+01
118-B-10 SE+01 | 1607-BID AE+01 § 128-C-1 B+01 | 100-F-26:7 4E+01
116-B-14 58+01 | UPR-100-F-2 4E+G1 | 600-128 4E+01 | 116-B-3 4E+01
1i6-C-2A 5E+011116-F4 4E+01 | 600-131 4E+01 | 600-197 4E+01
116-C-6 5E+H31 § 118-B-9 AE+01 | 600-132 4E+(1 | 1607-D2:3 4E+01
116-C-5 S5E+01 1 116-B-2 A4E+01 | 600-181 4E+01 | 116-F-9 4E+01
116-DR-2 5E+H31 | 100-B-14:7 4E+01 | 600-190 4E+01 | 100-E-3 4E+01
100-K-56:1 SE+01 1§ 116-DR-6 A4B+01 | 600-204 4E+(1 | 116-B-12 4F+01
116-DR-7 5E+01 1 115-B-15 4E+HG1 | 600-232 4E+31 | 1607-H2 4E+(}1
116-D-7 S5E+G1 | 100-Ix-4 4E+01 | 600-233 4B+H01 | 122-DR-1:2 4E-+01
100-F-35 5E+01 1 100-B-8:2 4E+C1 § 600-235 4E+H)1 | 100-F-19:1 4E+H31
116-K-1 SE+01 { 116-DR-1&2 4E+01 | 628-1 4E+01 | 600-259 4E+01
1607-H4 SE+H | 6184 AEG1 | 100-F-4 AE+01 | 1607-D2:4 AE+1
116-C-1 5E+01 | 600-47 AE-+01 | 100-D-48:1 4AE+31 { 116-B-9 4B+
100-D-49:4 SE+01§618-5 AE+01 | 100-F-24 AE+01 { 600-23 4E+G1
116-kH-1 5E-+01 | 300-8 AE+01 | 100-H-17 AE+H)1 | 128-K-1 4E+H31
116-D-1A SE+011300-18 4E+31 ¢ 1607-B7 AE+)1 | 100-F-26:1 4E+(1
1607-F2 5E+01 i 100-13-48:3 4E+01 | 128-B-2 4E+(1 | 1607-D4 4E+31
300 ASH
116-KW-3 SE+Q1 | F16-H-7 ABE+HQ1 | 116-F-1 4E+01 | PITS 4E+H01
300-50 S5E+HQ1 | 100-C-3 4E+01 1 100-H-21 4F+01 | 100-F-38 . AE+H01
100-F-25 S5E+H01 | 100-B-14:3 4E+G1 § 160-D-22 4E+01 | 300-10 4B+01
116-D-4 AE+01 | 1607-B11 4E+(31 1 1607-B9 4B+01 | 100-F-12 4B+01
100-D-20 4E4H01 | 100-C-9:3 4B+01| 116-B-10 4E+0% | 100-B-11 4E8+01
100-F-2 4E+01 | 1607-F6 4B+011 118-C-2 AE+01 | 118-C-4 4B+01°
1607-B& AE+0Q1 | 100-E-16 AE+(}1 | 100-F-26:5 4E+01 | 100-F-7 AR+01
116-F-11 4E-+01 | 100-F-11 AEAQ1 | 100-B-14:5 4E+01 | 100-F-9 4E+01
116-F-10 AE+01 | 100-D-12 4E+01 1 100-B-5 4E+01 | 100-F-26:2 4E+01
618-12 4E+01 | 100-F-15 4B+01 | 160-F-19:2 AE+01 | 100-F-18 AB+01
116-K-2 4E+01 | 100-I2-48:4 4E+01 1 116-DR-4 4E+01 | 300 VTS 4E+01
118-DR-2:2 AE+01 | 120-N-1 4E+01 | 300-49 AE+HO1 | 300-45 4E+01
116-KE-4 4E+H01 | 116-KE-5 AE31 | 116-D-9 AE+01 | 100-F-14 4B+01
116-F-3 AEH)1 | 116-KW-4 4E+01 1 116-F-5 4E+01
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Table 5-342. CTUIR Scenario “Local Area Only” Incremental Radiation Dose Results.

Waste Site | Rad Dose | Waste Site | Rad Dose | Waste Site | Rad Dose | Waste Site | Rad Dose
D (mrem/vr) D (mrem/yr) D {mrem/yr) 1)) {mrem/yr)
100-F-35 6.E1+02 | 116-KE-4 6.E+00 | 116-F-3 8.E-01 | 100-B-14:5 4.E-01
316-5 6.5+02 1 116-KW-3 5.E+00 | 100-D-48:1 8.E-01 | 1607-B9 4 E-01
116-DR-1&2 3.E+021116-F4 5.E+00 | 116-DR-4 7.E-01]|116-B4 4 E-01
316-2 3E+021116-K-2 5.EH00 | 116-H-7 7.E-01 | 100-F-26:5 4. E-01
116-F-6 2.E+02 | 116-B-2 4.E+00 | 300-49 7.E-011116-B-3 3.E-01
116-F-14 1.E+02 | 100-H-5 4 E+00 | 118-C-2 7.E-011122-DR-1:2 3.E-01
118-DR-2:2 7.E+01 [ 116-N-3 4 E+H00 | 100-B-14:3 7.E-01 | 300-10 2.E-01
316-1 5.E+01 { 1607-B10 4 E+00 | 100-F-16 7.E-011116-B-10 2.E-01
116-B-11 4 E+01 | 1607-F2 4 E+00 1 100-C-9:3 6.E-01 | 100-F-19:2 1.E-01
118-F-8:1 4 E+01 | 116-D4 4 E+00 | 100-F-11 6.8-01 | 100-B-8:1 1.E-01
116-C-2A 3. B+ | 116-F-10 3. E+00 | 100-F-15 6.E-01 { 1607-D2:3 9.E-02
116-B-14 3.E+01 | 128-F-1 3.E+00 | 100-D-12 6.E-01]118-B-5 4. E-02
118-B-3 2.E+01 | 100-B-8:2 3.E+00 | 120-N-1 6.E-01 | 116-B-6B Y
116-D-7 2.E+01-] 1607-D2:1 3.E+00 | 116-KE-5 6.E-01] 1607-D2:4 G
116-K-1 2 E+01 | 100-B-11 © 3.E+00 | 116-KW-4 6.E-01 | 100-F-26:7 0
116-H-1 2.E+(01 1 100-D-22 3.E+001100-H-24 6.E-01 | 100-B-5 0
116-F-% 2.E+01 } 116-DR-6 3.E+00 | 116-F-7 6.E-01 | 100-D-49:2 Y
116-C-6 2.E+01 | 116-D-9 2.E+00 { JA JONES 6.E-01 | 100-D-21 G
100-D-48:2 2.E-+01 | 116-F-1 2.E+00 | 600-132 6.E-01 | 600-107 0
116-C-5 2.E+011116-F-3 2.B+00 | 600-204 . 6.E-01 | 1647-D4 0
300 ASH
118-B-10 1.E+01 | 100-K-55:1 2.E+00 | 600-181 6.E-01 | PITS 0
116-B-1 1.E+01 | 100-D-48:4 2. B+H00 | 600-232 6.E-011116-D-2 0
100-B-14:6 1.E+01{116-F-11 2.E+H00 | 600-235 6.E-01 | 128-K-1 0
116-DR-7 1.E+01j118-B-4 2.E+00 § 600-190 6.E-01 | 600-23 0
116-DR-9 1.E+01 | 116-F-2 2 E+00 | 600-233 6.E-01[116-B-9 0
100-D-49:4 1.E+H)1 | 100-D-52 2.E+00 § 100-B-16 6.E-01 | 100-F-38 0
116-D-1A 9 E+H00 | 1060-C-3 2.E+00 | 628-1 6.E-01 | 1607-H2 0
116-B-6A 9.E+00 | 116-B-7 2.E+00 | 100-K-29 6.E-01 | 600-259 0
100-H-17 8.E+00 | UPR-100-F-2 1.E+00 | 100-K-30 6.E-011116-B-12 0
100-F-2 8.E+00 | 100-F-24 1.E+00 [ 100-K-32 6.E-01 | 100-F-26:1 0
116-C-1 8.EH)0 | 618-4 1.E+00 | 100-F-37 6.E-01 | 300-45 0
1607-B8 8.EH00 | 100-D-4 1.E+00 | 100-K-31 6.E-01 | 100-F-7 0
100-F-25 8.E+00 | 118-B-9 1.E+00 | 100-K-33 6.E-01|116-B-15 0
100-K-56:1 8.E+00 | 1607-B11 1.E+00 | 128-C-1 6.E-01 | 100-F-26:2 0
618-12 8.E+00 | 600-47 1.E+00 | 600-128. 6.E-01 | 1060-F-9 0
1607-H4 7.E+00 | 100-B-14:7 1.E+00 { 600-131 6.E-01 | 100-F-14 0
100-F-19:1 6.E+00 | 1607-F6 1.E+00 § 100-F4 6.E-01|118-C4 0
300-50 6.E+00 [ 300-8 1.E4+00 | 128-B-2 6.E-01 | 100-F-12 0
100-D-20 6.E+00 | 618-5 1.E+00 | 1607-B7 5.E-01] 100-F-18 0
100-D-48:3 6.E+001{300-18 1.E+00 | 628-4 5.E-01]
116-B-13 6.E+001 100-F-23 1.E+H00 | 100-H-21 5.E-01 [
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Table 5-34b. CTUIR Scenarie
“Local and Broad Areas” Incremental Radiation Dose Results.

Waste Site | Rad Dose | Waste Site | Rad Dose | Waste Site | Rad Dose | Waste Site | Rad Dose |
33 " {mrem/yT) I {mrem/yr) m {mrem/yr) HY {mrem/yr) ‘
3i6-5 2.EH2|116-B-13 0| 100-H-24 0|1l6-B-4 0
316-2 0] 116-N-3 0 JA JONES 0]118-B-5 O
116-F-14 0| 100-K-55:1 G| 116-F-7 0| 1060-F-23 O
118-B-3 0{116-F-2 0] 6060-132 0 128-F-1 0
316-1 0]116-B-6A 0 | 600-204 0] 160-B-8:1 0
116-B-11 011607-D2:1 0| 600-181 0| 100-D-21 0
118-F-&:1 0] 1l6-F-6 0] 600-232 01116-D-2 0
100-D-48:2 0 100-D-52 0 600-235 0]6284 0
116-B-1 0]118-B4 0§ 600-190 01 100-D-49:2 0
100-B-14:6 0j116-B-7 01 600-233 0| 116-B-6B 0
118-B-10 G| 1607-R10 01100-B-16 0| 100-F-26:7 0
116-B-14 0| UPR-100-E-2 0]628-1 () 116-B-3 0
116-C-2A 01116-F4 0| 100-K-28 0| 600-107 0
116-C-6 0]118-B-9 0} 100-K-30 0] 1607-D2:3 G
116-C-5 0]116-B-2 0! 100-K-32 0| 116-F-9 0
116-DR-9 0] 100-B-14:7 0| 100-F-37 0| 100-H-5 0
100-K-56:1 0|116-DR-6 G| 100-K-31 0]|116-B-12 0
116-DR-7 01116-B-15 O] 100-K-33 011607-H2 0
1316-D-7 0] 100-D4 0] 128-C-1 01{122-DR-1:2 0
100-F-35 01100-B-8:2 01 600-128 0] 100-F-19:1 G
116-K-1 0j116-DR-1&2 0]600-131 (| 600-259 0
1607-H4 01618-4 01 100-F-4 0] 1607-D2:4 0
116-C-1 0| 600-47 0| 100-D-48:1 0]116-B-9 4]
100-D-49:4 0]|618-5 01 100-F-24 01600-23 O
116-H-1 0]300-8 0} 100-H-17 0i128-K-1 0
116-D-1A {0 ]300-18 0| 1607-B7 01 100-F-26:1 0
1607-F2 0] 100-D-48:3 01128-B-2 0 1607-D4 0
300 ASH
116-KW-3 0] 1i16-H-7 01 116-F-1 0 PITS 0
300-50 01 160-C-3 0] 100-H-21 01 100-F-38 ol
100-F-25 0] 100-B-14:3 0| 100-D-22 013200-10 0
116-D-4 - 0]1607-Bl1 0] 1607-B9 0| 100-F-12 0
100-3-20 01100-C-9:3 0]116-B-10 (] 100-B-11 0
100-F-2 0| 1607-F6 G| 118-C-2 0]113-C4 0
1607-B8 0} i00-F-16 0} 100-F-26:5 0} 100-F-7 0
116-F-11 G1100-F-11 0| 100-B-14:5 0| 160-F-9 0
1156-F-10 0§ 100-D-12 01 100-B-5 0| 100-F-26:2 0
618-12 01 100-F-15 - 0 100-F-18:2 01 100-F-18 ¢
| 116-K-2 0} 100-D-48:4 0]116-DR-4 01300 VTS 0
118-DR-2:2 0} 120-N-1 01 300-49 0] 300-45 0
116-XE-4 0 {116-KE-5 01116-D-9 0
116-F-3 0]116-KW-4 0]116-F-5 0]

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA

Jurie 2007

5-259



DOE/RL-2007-21
Human Health Risk Assessment Draft A

Table 5-35a. CTUIR Scenario “Local Area Only” Total Child Hazard Index Results.

Waste Site ID | child HI Wasltf) Site | pird HE WaSI‘I")S“E child HI | Waste Site ID | child HI
T00-K-33 4503 | 116-C2A | . 0501 |116B-14 OF+01 | 300-50 95701
128-C-1 7E+02 | 100.F-25 9E-01 ] 100-D-20 9E101 | 600-190 SET01
100-K-30 7602 | 116B-11 OE+01 | 116 DRI&2 | 9E01 ]| 128-B-2 9B+01
100-K-32 5E402 | JA JONES OFL01 | 116.K-1 OE+01 | 116.F-14 9F- 01
300-10 45102 | 1607-B9 OF-01 | 100-D481 OE+01 | 122.DR-12 OE+01
UPR-100F-

100-K-31 3502 (2 9F+01|116-F-11 .~ | oB+01|1607-D2:1 9B101
3162 2502 | 100-D-49:4 OE+01 | 116-F-6 9E+01 | 600-131 9E+01
3161 2E+02 | 100-F-23 OE01 | 116-F-3 OF+01] 116 KW2 95401
300 ASH -
PITS 2E+02 | 118-C-2 OB+01 | 116-F-2 9E+01 | 100-F-26:1 9E+01
100-F37 2E+02 | 100.F-16 OE+01 | 100-F-15 OF+01 | 100-B-14:5 OE+01
118-B-9 15102 | 116-B-6A 9F+01 | 100-F-4 9E-01 | 60047 OB+01
16073 1E+02 | 116 DR.9 OF 01 | 116F-9 9E+01 | 100-B-16 9E+01
100-B-14:6 1E+02 | 116.D4 OF+01 | 100F-11 9E101| 118-B5 OBT01
6134 1E+02 | 118-B4 OF+01 | 11677 OE+01 | 100-F-9 SET01
100-H21 1E+02 | 118-B-10 9E+01 | 1607-F2 9E+01 | 61812 SE+01
60023 1502 | 100.B-8:1 OE+01 | 100-F-19:1 OE 01 128-K-1 RE+01
1607-B38 TE102 | 100-F24 OE+01 | 1607-D2:3 9E+01 | 100-F-263 ST101
1607-H4 1E+02 | 100-D-21 9F101 | 600-259 OF+01 | 6281 SE101
176-8-10 1E-02 | 116.B-13 OF+01 | 100-B-5 9E+01] 600-128 85101
100-F-38 1E02 | 100.D-12 SE+01 | 116.B-1 9F+101 | 300-18 8E101
120N-1 15402 1607-D2:4 OE+01 | 100.B-82 OE-01 | 100-K-29 SE+01
116515 15+02 | 116-C5 OE-01| 11684 OF+01 | 100-F-267 SE+01
T16-0-1 1E+02 | 118-DR22 01| 116.B-12 9E+01 | 600-132 SET01
100-B-147 1E-02 | 100-H24 OF+01 | 116-B2 OB-01 | 100-F-12 RE+01
116 KE-5 1502 | 116-D-1A 9E+01 | 100-F-192 OE-01 | 100-F-14 RE101
600-181 1E-02 | 100-D-483 OB+01 | 100-D-52 OE 0110007 | 8E+01
116.B-3 1E+02 | 116.D-2 OF 01| 116.D-7 GE+01 | 600-232 " 8E10]
11606 TE+02 | 116.F-10 SE+01 | 100-F-2 OF+01 | 30049 SE+01
116-H-7 1502 | 116.D-9 9B+01 [ 116.N-3 OE101 | 128-F-1 RE 101
118-B3 1E-02] 116.DR-4 9E+01 | 100-F-35 9501 | 116.7-5 TE+01
118.C4 TE+02 | 116.DR6 9E-01 | 300-8 OE01] 6284 TET01
T607-B11 1E+02 | 116-DR-7 OF101|618-5 OF+01 | 100F-26 B0t
116-B-0 1E+02 | 100-D-484 95101 | 100-B-11 9E+01 | 100F-18 76101
1607-B10 1E02| 10004822 9E+01 ]300 VIS OF 01 | 600-233 7E+01
600-204 1E-02 | 100-D-4922 GE+01 | 100-H-17 OB-01] 11674 6E+01
T16-F-1 1F+02 | 116.KE4 OF-01 | 100-C-9:3 9E+01]316-5 3E+01
J00-H-5 OF~01 [ 116-C-1 95701 | 100-B-14:3 OE+01 | 30045 3E101
100-D-22 9E+01 | 116.K2 OE+01| 600-107 GE+01 | 300-50 SE+0]
116 B-7 9E01 [ 116.KW-3 9E+01 | 1607-B7 OF 101 ] 600-190 OE101
116-B4B 9F+01 | 100-K-56:1 9B101 | 600-235 0501 | 12882 OE+01
1607-Da OE+01 | 100K-55:1 9E-01 ] 100-C-3 B0
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Table 5-35p. CTUIR Scenario
“Local and Broad Areas” Total Child Hazard Index Results,

Waste Site ID | child HL Wasltgs‘te child HI Wa“ﬁ; SIE | child HI | Waste Site ID | child HI
T00-K-33 3E+02 | 100-049:4 3E+02 | 116.K-2 35402 | 100-F-2 3E102
128-C-1 3R402 | 116-D4 3602 | 116.KW-3 3E+02 | 100-F-26.5 3E02
500-23 3E+02 | 100-0-24 3E102 ] 116-C-5 3E+02 ] 100-F-38 35702
6184 3E+02 | 128-B2 3EH02 | 100-K-56.1 IE102 | 116-C-6 3E02
300-10 36102 | 116-F-1 3E+03 | 100-K-55:1 3E+02 | 600-131 3E+02
1607-88 3E+02 | 100-C-3 3E102 ] 116-C-1 3E-02 | 116.N-3 3E+02
600-181 302 | 100-F-24 %402 | 116-DR-1&3 3E+02 | 100-K-31 36402
316-1 3502 | 118-B4 3E+02 | 116K-1 3E+02 | 100-F-35 35102
118-C4 3E:02 | 1607-D2:1 3E+02 | 100-D-48:1 3EH02 | 100-B-146 | 3E+02
€284 3E+02 | 300-49 3E102 | 116.5-3 3E+02 | 1607-D4 3EH02 |
€00-190 35102 | 116-B-10 " 3E02 | 100-F-192 3E102]300-8 3E102
€00-204 3E502 | 1607-D2:4 3E-02 | 100-B-5 35402 | 116-F-4 3EH2
3162 3E102 | 100-F-25 3E202 | 116.F-11 3E+02 | 100.K-29 3E02
T00-K-30 3E102 | 116.DR-9 3E+02 | 116-B4 35102 | 300 VIS 3502
300 ASH

PITS 3402 | 100-H-17 3BH02 | 116-F-2 3E+02 | 600-235 3E+02
100-5-37 3E102 ] 100-D-21 3F102 | 116-5-6 T 3E02 | 6281 36402

UPR-100-F- '

100-K-22 35402 |2 3E+02 | 116-B-14 3E+02 | 300-18 IE+02
116-H-7 35102 116-B9 35+02 | 1607-D23 3E+02 | 128-%-1 3EH02
T00-H-21 302 | 116-B-13 3E102 | 116-B-1 3E+02 | 100-F-2677 35402
100-D4 36102 | 116.KE4 3E+02 | 100-F-15 3E+02 | 100-C-0:3 302
1607114 35+02 | 118-DR222 3E-02 | 100-F4 3E+02 | 100-B-14:3 3E102
1607-H2 3E102 | 1165-10 3602 | 116-B-12 3E102 | 600-107 3E+02
1607-F6 3E+02 | 11683 3E102 | 100-F-11 36402 | 100-B-16 3EH02
118-5-8.1 3E+02 | 100-D-12 3E102 1 116F9 35+02 | 100-B-11 36402
300-50 3E+02 | 115-B3 3E+02 | 100-F-19:1 3402 | 100-F-26:1 3E02
100-D-22 36202 | 100-D-20 3E+02 | 100-B-82 3E02 | 600-132 3E102
118-B9 3E02 | 116-B-7 3E+02| 116-B2 3E+02 | 600-232 3E+02
1607-B11 3E-02 | 116-C2A 3E+02 | 1607-F2 3E-02 | 12851 3EH02
1607-B10 3E+02 | 116-B-11 3E102 | 116.E-7 3E+02 | 100-F-12 3EH02
100-B-14.7 35402 | 116.B6A 3E+02 | 116-D-7 3E102 | 600-233 3E102
116101 SE02 | 100-B-8:1 3E+02 | 100-D52 3E+02 | 100-B-14°5 3E102
100-F-23 3E+02 | 100-D-48:4 3E+02 | 600-259 35402 | 100-F-G 3E+02
618-12 3E+02 | 100-D-48:3 3E+02 | 618-5 T 3E+02 | 120-N-1 3B
118-C2 3E+02 | 116.D-1A 3E102 | 116-KE-S 3E402 | 10057 3ES02
1607-59 36402 | 116-D2 3E+02 | 116-B-15 3E+02 | 100-F-14 3EH02
100-F-16 35402 | 116-DR-7 3E+02 | 600-128 3EH02 | 100-F-262 3E02
116-B-6B 3E102]116-D-0 3E402 | 122-DR-122 3EH02 | 116.F-5 3E02
JA JONES 3E+02 | 116.DRA 3E102 | 116F-14 3E+02 | 100-F-18 3502
118-B-10 35+02 | 116-DR-6 3E+02 | 116.KRW4 3E+02 | 316-5 T
1507-B7 35402 | 160-D48:2 3E+02 | 11885 3E+02 | 30045 3E102
100115 3E+02 | 100-D-40:2 3602 | 600-47 3E02
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Waste Site ID child’HI Waste Site chi]d_HI Waste Site child‘ HI Waste Site ID chjld.H[
ratio 1D ratio D ratic ratico
100-K-33 1.E-01|118-F-8:1 11116-KW-3 1]1607-B7 i
128-C-1 7.E-01] 1607-F6 11100-K-56:1 11600-235 1
100-K-30 7.E-G1 1 100-D-4 1| 100-K-55:1 1}100-C-3 1
100-K-32 1.E+00 | 116-C-2A 1{116-B-14 11 300-50 1
300-10 1.E+H00 } 100-F-25 1| 100-D-20 1| 600-190 1
100-K-31 11116-B-11 1]116-DR-1&2 1]128-B-2 1
316-2 1] JA JONES 1]116-K-1 1]116-F-14 1
316-1 111607-B% 11100-D-48:1 11122-DR-1:2 1
300 ASH UPR-100-F- : '
PITS 112 1]116-F-11 1|1607-D2:1 1
100-F-37 1| 100-D-49:4 1]1116-F-6 11600-131 11
118-B-9 1{ 100-F-23 17116-F-3 1]116-KW-4 1
1607-H2 1{118-C-2 1j116-F-2 1 100-F-26:1 1
100-B-14:6 1| 100-F-16 1] 100-F-15 1] 100-B-14:5 1
618-4 1]116-B-6A 1| 100-F-4 1 600-47 i
100-H-21 1[116-DR-G 1] 116-F-9 1]100-B-16 |
600-23 1{116-D-4 1] 100-F-11 1[118-B-5 1
1607-B8 11118-B-4 11116-F-7 1 100-E-9 1
1607-H4 1|118-B-10 1]1607-F2 11618-12 1
116-B-10 1| 100-B-8:1 1] 100-F-19:1 1]128-K-1 1
100-F-38 1] 100-F-24 1{1607-D2:3 1| 100-F-26:5 !
120-N-1 1| 100-D-21 1| 600-259 11628-1 1
116-B-15 1]116-B-13 11109-B-5 1 | 600-128 1
116-H-1 1]100-D-12 1]116-B-1 1{300-18 1
100-B-14:7 111607-D2:4 1]100-B-8:2 1| 100-K-29 i
116-KE-5 1]116-C-5 1{116-B-4 11 100-F-26:7 1
600-181 1{118-DR-2:2 1{116-B-12 11600-132 1
116-B-3 1|100-H-24 1i116-B-2 1| 100-F-12 1
116-C-6 11116-D-1A 11100-F-19:2 1| 100-F-14 1
116-H-7 11100-D-48:3 11 100-D-32 1§ 100-F-7 1
118-B-3 1[1i6-D-2 1]116-D-7 1[600-232 1
118-C-4 11{116-F-10 1| 100-F-2 11300-49 1
1607-B11 111i6-D-9 1{116-N-3 1]128-F-1 1
116-B-9 1]116-DR-4 1]100-F-35 1|116-F-5 1
1607-B10 1[116-DR-6 11300-8 116284 1
600-204 1| 116-DR-7 1/618-5 11 100-F-26:2 1
116-F-1 1]100-D-48:4 11100-B-11 1| 1060-F-18 1
100-H-5 11100-D-48:2° 11300 VTS 1|600-233 1
100-D-22 1 160-D-49:2 1]100-H-17 11116-F4 1
116-B-7 1[116-KE-4 11100-C-9:3 11316-5 1
116-B-6B o 11116-C-1 1{100-B-14:3 1{300-45 1
1607-D4 1[1i6-K-2 1 | 600-107
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Table 5-36b. CTUIR Scenario
“Eocal and Broad Areas” Child Hazard Index: Ratio of Background and Total HIE

Values.
. child HE | Waste Site child HI Waste Site child HI . child HI
Waste Site [D ratio D " ratio D ratio Waste Site D ratio
100-K-33 8.E-01 [ 100-D-45:4 - 8.E-01|116-K-2 8.E-01 | 10G-F-2 8.E-01
128-C-1 8.E-01|1156-D4 8.E-011116-KW-3 8.B-G1 | 100-F-26:5 8.B-01
600-23 8.E-01 ] 100-H-24 8.E-01}116-C-5 8.E-CI | 100-F-38 3.E-01
618-4 8.E-011128-B-2 8.E-01 | 160-K-56:1 8.E-011116-C-6 8.E-01
300-10 8.E-01 | 116-F-1 8.E-01 | 100-K-55:1 8.E-01 | 600-131 8.E-01
1607-B8 8.E-01{100-C-3 8.E-01]116-C-1 8.E-01 | 116-N-3 8.E-01
6G0-181 8.E-01 | 1D0-F-24 . ' 8.E-01 | 116-DR-1&2 8.E-01 | 100-K-31 8.E-01
316-1 5.E-01}118-B4 8.E01116-K-1 © 8.E-01 | 106-F-35 8.E-01
118-C-4 . 8.E-01|1607-I)2:1 8.E-01 | 100-D-48:1 8.E-01 { 100-B-14:6 8EG1]
6284 8.E-01]300-49 8.E-01[116-F-3 8.E-01 | 1607-D4 8.E-01
600-190 8.E-01]116-B-10 8.E-01 ] 160-F-19:2 8.E-01 | 300-8 8.E-01
600-204 8.E-01 | 1607-D2:4 8.E-01 | 100-B-5 "~ 8EB-01]|1i6-F-4 3.E-01
316-2 8.E-01 | 100-F-25 B8.E-01]116-5-11 8.E-01 | 100-K-29 8.E-01
160-K-30 8.E-01]116-DR-9 8.E-01|116-B4 8.E-01 300 VTS 8.E-01
300 ASH
PITS 3.E-01 } 100-H-17 8.E-011116-F-2 8.E-01 | 600-235 8.E-01
100-F-37 8.E-01 | 100-D-21 8.E.01 | 116-F-6 8.E-01 | 628-1 8.E-01
1 UPR-100-F-
100-X-32 8E-01|2 8.E-01]1i6-B-14 - 8.E-01 | 300-18 8.E-01
116-H-7 8.E-01 ! 116-B-9 8.E-0111607-D2:3 8.E-01 ) 128-K-1 8.E-G1
106-H-21 R.E-01]116-B-13 . BE-01!1i6-B-1 8.E-01] 1G0-F-26:7 8.E-01
100-D4 8.E-011116-KE-4 8.E-01 | 160-F-15 8.E-01 1 100-C-9:3 8.E-01
1607-H4 8.E-011118-DR-2:2 8.E-01 | 100-F4 8.E-01 | 160-B-14:3 8.E-01
1607-H2 8.E-01]116-F-10 8.E-011116-B-12 8.E-01 | 600-107 R.E-G1
1607-F6 8.E-01|116-B-3 8.E-01 | 100-F-11 8.E-01 ] 100-B-16 8.E-01
118-F-R:1 8.E-01(100-D-12 8.E-011116-F-9 8.E-Q1]100-B-11 8.E-01
300-50 8.E-{01]118-B-3 8.E-01 | 100-F-19:1 8.E-01 | 100-F-26:1 8.E-G1
160-D-22 8.E-01 1 100-D-20 8.E-01 | 100-B-8:2 8.E-01 | 6G0-132 8.E-01
118-B-9 8.E-01{116-B-7 8.E-01]1i6-B-2 8.E-G1 | 600-232 8 E-01
1607-B11 8.E-01]116-C2A 8.E-01!1607-F2 8.E-01 | 128-F-1 8.E-01
1607-B16 ' 8.E-01}116-B-11 8.E-011116-F-7 8.E-01 | 100-F-12 8.E-01
100-B-14:7 8.E-01 | 116-B-6A 8.E-01|116-D-7 8.E-01 | 600-233 8.E-01
1i6-H-1 8.E-01{100-B-8:1 8.E-01 ]| 100-D-52 8.E-01 | 100-B-14:5 8.E-01
100-F-23 8.E-01 | 100-D-48:4 8.E-01 | 600-259 8.E-01 | 100-E-% 8.E-01
618-12 8.E-01]100-D-48:3 8.E-(01 j618-5 8.E-011] 120-N-1 8.5-01
118-C-2 &8.E-01]116-D-1A 8.E-(1!116-KE-5 8.E-01 | 100-F-7 8. E-01
1607-B9 8.E-01116-D-2 8.E-01]116-B-15 8.E-01 | 100-F-14 3.E-01
100-F-15 8.E-01}116-DR-7 8.E-01 | 600-128 8.E-01 | 100-F-26:2 8.5-01
116-B-6B 8.5-011116-D-9 8.E-01 | 122-DR-1:2 8.E-01|116-F-5 8.E-01
JA JONES 8.E-01|116-DR-4 8.E-011116-F-14 8.E-01 | 100-F-18 “8.E-01
118-B-10 8.E-01 | 116-DR-6 8.E-01[116-KW-4 8.E-01]316-5 8.E-01 |
1607-B7 8.E-011100-D-48:2 8.E-01 1 118-B-5 8.E-01 §.E-01
100-H-5 8.E-G1 | 100-D-49:2 : 8.E-01 | 606047 8.E-01
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Table 5-37a, Resident Monument Worker RME Total Cancer Risk Results.

RME RME RME RME
Waste Site ID | Cancer | Waste Site ID | Cancer | Waste Site ID | Cancer | Waste Site ID | Cancer

Risk - Risk Risk 1 Risk
316-5 3E-03 | 100-K-535:1 6E-05 | 116-F-7 SE-05 | 100-F-19:2 4E-05
116-F-14 1E-03 | 116-B-13 6E-05 | 600-47 SE-051 100-D-21 4E-05
316-2 7E-04 | 100-F25 6E-05 | 300-8 5E-05 16284 4E-05
118-B-3 3E-04 | 116-F-2 6E-05 | 100-C-3 SE-Q5 | 100-B-14:5 4E-05
116-B-11 2E-04 | 100-D-52 6E-05 | 100-D-48:4 5E-05 | 300-49 4E-05
118-F-8:1 2E-04 | 116-F-6 6E-05 | 116-KE-5 SE-051] 118-B-5 4E-05
116-B-1 2E-04 | 118-B-9 6E-05 | 600-232 5E-05] 116-D-9 4E-05
100-D-48:2 2E-04 | 118-B-4 6E-05 | 100-D48:1 S5E-05 | 100-D-49:2 4E-05 |-
100-B-14:6 2E-04 1 116-B-7 6E-03 | 100-B-14:3 SE-05(116-D-2 4E-05
118-B-10 2E-04 | UPR-100-F-2 6E-05 | 1607-B10 5E-05| 116-B-6B 48-05
116-B-14 1E-04 | 1607-D2:1 6E-05 | 100-B-16 5E-05 | 600-107 4E-05
116-C-2A 1E-04 ] 100-F-37 6E-05 | 100-C-9:3 5E-05) 116-B-4 4E-05
100-K-56:1 1E-04 | 100-B-14:7 6E-05 | 116-KW-4 5E-05 | 1607-D2:3 4E-05
116-C-5 1E-04 | 6184 SE-05]600-131 5E-05 | 100-F-26:7 4E-05
116-DR-9 1E-04 | 116-F-4 5E-05 | 1607-B7 5E-05|116-B-3 4E-05
116-C-6 1E-04 j116-B-2 5E-(35 | 116-F-1 5E-05 | 116-F-2 4B-05
1607-H4 1E-04{ 116-B-15 5E-05 | 300-18 SE-05 | 1607-H2 4E-05
116-D-7 1E-04 1 116-DR-6 3E-05 | 100-K-30 SE-05| 116-F-5 4E-05
316-1 1E-04 | 100-D4 SE-05] 628-1 SE-05 | 100-H-5 4B-05
116-DR-7 1E-04 | 600-235 5E-05 | 100-H-17 5E-051122-DR-1:2 4E-05
116-K-1 9E-05 | 600-190 S5E-05 | 120=-N-1 5E-05 | 100-F-19:1 4E-05
116-C-1 9E-053 | 116-B-6A 5E-05] 1607-B11 5E-05 | 600-259 4E-05
116-H-1 9E-05 | 100-B-8:2 5E-05 | 1607-F6 5E-05]|116-B-9 4E-05
100-D-49:4 9E-05 | 1607-B§ 5B-05 | 600-128 5E-05]116-B-12 4E-05
100-F-35 8E-05 | 116-11-7 5E-05 | 100-K-32 5E-05 | 1607-D2:4 4E-05
1607-F2 8E-05 | 600-181 5E-05 | 100-K-29 5E-05 | 300 ASH PITS 4E-05
116-KW-3 8E-05 | 600-204 5E-051100-D-22 S5E-05]128-K-1 4E-05
116-D-1A 8E-05}618-5 5E-05 | 1607-B9 5E-05] 1607-D4 4E-05
300-10 8E-05]128-C-1 5E-05 | 100-K-31 5E-05 | 100-F-26:1 4E-05
116-D-4 7E-05| 116-DR-1&2 5E-051600-132 S5E-05 | 100-F-38 4E-05
116-F-11 7E-05 | 100-D-48:3 3E-05| 118-C-2 5E-05| 100-B-11 4E-035
300-50 TE-05|618-12 5E-05 | 128-B-2 5E-051 100-F-12 4E-03
100-F-2 7E-05 | 100-H-21 5E-05 ] 600-23 5E-05 | 160-E-7 3E-05
116-F-10 TE-05 1 100-F-16 5E-051100-F-24 5E-05 | 128-F-1 3E-05
116-K-2 7E-05 | JA JONES SE-05 | 100-F-26:5 3E-05 | 100-F-9 3E-05
600-233 7E-05 | 100-D-12 SE-05]118-C-4 4E-05 300 VTS 3E-05
100-D-20 TE-05 | 100-H-24 5E-05 1 116-B-10 4E-05 | 100-F-26:2 3E-05
116-KE-4 6E-05 | 100-K-33 5E-051 100-B-3 4E-05 | 100-F-18 3E-05
118-DR-2:2 6E-05 | 100-F-15 5E-05 | 116-DR-4 4E-05 | 100-F-14 3E-05
116-F-3 6E-05 | 100-F-11 5E-05 | 100-F-23 AE-05
116-N-3 6E-05 | 100-F-4 5E-05 1 100-B-8:1
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Table 5-37b. Resident Monument Worker CTE Total Cancer Risk Results.

CTE CTE CTE CTE
Waste Site [D | Cancer | Waste Site ID | Cancer | Waste Site I | Cancer | Waste Site ID | Cancer
Risk Risk Risk Risk

3i6-5 3E-05]618-5 8E-06 | 1607-B9 8E-06 | 600-23 TE-06
1i6-F-14 3E-05 j 300-8 RE-06 | 116-DR-6 8E-06 | 116-F-9 7E-06
316-2 2E-05 | 600-232 85-06 | 1607-F2 8E-06 | 116-B-10 7E-06
100-D-49:4 2E-05 | 100-F-16 8E-06 | 100-B-14.7 BE-06 | 116-D-2 TE-06
116-C-5 2E-051 160-B-16 8E-06 | 1607-B11 8E-06 1 116-D-9 TE-06
1i6-B-11 1E-05 1 JA JONES 8E-0¢6 | 100-B-5 8E-06 | 100-F-19:1 TE-06
116-B-14 1E-05 | 118-B-10 8E-06 | 100-H-21 B8E-06 | 16G7-D2:1 7E-06
116-F-11 1E-05 | 100-H-24 8E-06; 100-C-3 8E-06 | 600-259 TE-06
[16-KW-3 1E-05] 100-D-12 B8E-06 1 1607-B8 8E-06 1 116-B-13 TE-06
116-C-6 1E-G5 | 100-F-11 8E-06 | 100-F-26:7 8E-06 | 1607-H2 7TE-06
100-K-56:1 1E-05 | 100-F-15 8E-06 1 1607-B7 8E-061118-B-5 7E-06
100-F-35 TE-035 | 100-F4 8E-06 | 100-D-48:4 8E-061116-B-3 7E-06
116-DR-S 1E-05 | 116-F-7 8E-06 | 100-D-48:1 8E-06 | 1607-D2:4 7E-06
116-K-2 1E-G5 [ 116-KE-5 8E-06] 118-B-9 8L-06 | 116-B-9 TE-06
116-H-1 1E-05 | 600-47 8E-06 [ 116-DR-1&2 8E-06 ) 116-B4 TE-}6
100-F-37 9E-06 | 100-K-33 8E-06 | 100-D-48:3 8E-06 | 100-H-5 7E-(06
116-N-3 SE-06 | 100-C9:3 8E-06 | 116-F4 B8E-06 | 122-DR-12 TE-06
118-F-8:1 9E-06 | 100-B-14:3 8E-06 ] 1607-B4 8E-06 ] 116-B-12 TE-06
100-D-48:2 9E-06 | 600-131 8E-06 | 116-B-6A 8E-06 | 100-F-26:1 7E-06
100-K-55:1 9E-06 | 116-KW-4 8E-06 | 100-H-17 7E-06 | 100-F-12 7E-06
116-KE-4 9E-(6 | 600-128 SE-06 ] 116-H-7 7E-06 | 100-D-21 6E-06
116-3-1 9E-06 | 628-1 8E-06 | 1607-F6 TE-06 | 128-K-1 6E-06
116-F-2 9E-06 | 116-F-1 8E-06| 116-B-15 7E-06 | 300 ASH PITS 5E-06
118-B-3 OE-06 | 116-D-7 8E-061 116-DR-7 7E-06 | 100-B-14:6 6E-06
116-F-10 9E-06 | 100-D-20 SE-06; 100-B-23 7E-06 1 118-C4 6E-06
118-DR-2:2 9E-06 | 100-F-26:5 8E-06 | 1607-B10 TE-06 | 100-F-38 GE-06
100-B-8:2 OE-06 | 300-18 8E-06 | 100-B-8:1 7E-06 | 100-B-14:5 6E-06
500-181 SE-06 | 600-132 8E-06| 100-D4 7E-06 | 100-B-11 6E-06
116-B-7 2E-06 | 100-K-30 3E-06 | 100-F-19:2 7E-06 | 300-10 6E-G6
118-B4 8E-06 | 100-K-31 8E-06 | 100-D-52 7E-(6 | 1060-F-9 6E-06
116-F-6 8E-06]316-1 8E-06 | 100-D-22 TE-06 | 128-F-1 6E-06
116-C-1 RE-06 | 128-B-2 8E-06]618-12 7E-06 { 600-107 6E-06
116-F-3 3E-06 | 100-K-32 8E-06 | 100-F-25 TE-06 | 100-F-7 6E-~06
600-204 B8E-(6 ] 116-B-2 8E-06 | 300-4% TE-06 1300 VTS SE-06
H600-160 8E-06 | 600-233 8E-06 | 116-B-6B “7E-06 | 100-F-18 5E-06
618-4 8E-06 ] 120-N-1 8E-06 | 1006-F-24 7E-06 | 100-F-26:2 SE-(6
100-F-2 8E-06 | 100-K-29 . SE-06 | 16G7-D2:3 TE-06 | 1607-D4 5E-(6
600-235 85-06 ) 116-K-1 8E-06 | 6284 7E-06 | 116-F-5 SE-(6
116-D-1A 8E-06; 116-C-2A 8E-06 | 116-DR-4 7BE-06

128-C-1 - BE-06300-50 8E-05|116-D4 TE-(6

UPR-100-F.2 BE-06} 118-C-2 8E-06 | 100-D-49:2 7E-(6
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Table 5-38a. Resident Monument Worker RME ILCR Results.

Waste Site ID ;}}‘ég Waste Site ID I‘%g Waste Site ID ﬁ%‘é Waste Site ID E‘gg
3165 3.5-03 | 100-K55-1 3.5.05 ] 116.57 3505 | 100F-192 1505
116 F-14 1E03 | 116513 3.E-05 | 600-47 5505 | 100-D-21 1505
3162 7B-04 | 100-F25 3505 | 3008 7505 | 6284 1505
1183 3.5-04 | 116-F2 3.5-05 | 100-C-3 2.E.05 | 100B-145 1E-05]
116511 2.E-04 | 100-D-52 3.5-05 | 100-D484 2 .5-05 | 30049 1E05
118F-8:1 2504 116.F6 3.5-05 | 116-KE-5 2505 11885 1505
11651 1504|1189 3005 | 600-232 2505 | 116-D9 1.0-05
100D-48:2 1E-04|118B.4 3505 | 100-D48.1 3.5.05 [ 100-D-49:2 TF-05
100-B-14:6 104 116-B-7 3.5:05 | 100-B.143 2505 | 116-D-2 1.E-05
118B-10 1504 |UPR-I00.F2 | 3.5-05| 1607-B10 2.5-05 | 116-B-6B 1E05
116B-14 1.E-04 | 1607-D2:1 3.5-05 ] 100-B-16 2505 600-107 1505
116-C2A 9.E-05 | 100.5-37 3.5-05 | 100-C-93 25.05| 11654 1105
T00-K-56:1 9.5-05 | 100-B-1477 2.E05 | L16.KW-4 2505 | 1607-D23 . 1E05
116-C-5 9.E-05| 6154 2.5-05 | 600-131 2505 | 100-F-267 1505
116-DR-9 S.5-05 116-F-4 2505 1607-B7 2505 | 11653 1505
116-C-6 8.6.05| 11682 2.6-05 | 116.-F-1 250511659 1505
1607-H4 81-05 | 116-B-15 2.E-05 | 30013 2505 | 1607-H2 1.E-05
116-D-7 8.E-05| 116-DR-6 5.5-05 | 100-K-30 2505 | 116F-5 1505
3161 705 | 100-D4 2.E-05 | 6281 2505 | 100-1-5 1E-05
116-DR7 7505 | 600235 2.5-05 | 100-H-17 2505 | 122.DR-12 1505
116K-1 6.5-05 | 600-190 2605 | 120N 2505 | 100-F-19:1 LE05
116-C-1 6.5-05 | 116-B-6A 2.B.05] 1607-B11 2.5-05 | 600-259 1505
11651 6.5-05 | 100-B.32 2.E-05 | 1607-F6 2 E-05| 116-B.9 1505
100-D-49.4 6.5.05 | 1607-B8 2.5-05 | 600-128 2E05 (116812 5.5-06
100535 5505 | 116-H-7 2505 | 100-K-32 2505 | 1607-D2:4 9.5-06
1607-F2 5.E-05 | 600-181 2505 | 100-K-29 2.5-05 | 300 ASHLPITS | 0.5-06
T16-KW3 5505 | 600204 "2.5-05 | 100-D-22 2E-05 | 128K-1 9506
116D-1A 5505|6155 25-05 | 1607-B9 2505 | 1607-D4 8506
300-10 50051 128-C1 2.5-05 | 100-K-31 2.5-05 | 100-F-26.1 7 E-06
116-D4 4E-05| 116 DR-1&2 | 2.6-05 | 600-132 2505 | 100-F-38 6.5-06
116-F-11 4.5-05 | 100-D-483 2.5-05 | 118-C.2 2505 | 100-B-11 5 E-06
30050 4505 613-12 2.5.05 | 128.B-2 2505 | 100-F-12 5.E-06
T00-F-2 4.5.05] 100021 25-05 | 600-23 2605 10057 6.0-07
116 F-10 4.5-05| 100-5-16 2.E-05 | 100.F24 2505 | 1981 3607
116:K2 4.E-05|TA JONES 2.F-05 | 100-F-265 1505 | 100-F-9 0
600-233 4505 100-D-12 2.5-05 | 118-C4 1.E-05] 300 VIS 0
100-D-20 1.E-05] 100-004 2.E-05 | 116-B-10 1.5-05 | 1005262 0
116.KE4 3.5-05 | 100-K-33 3.E-05 | 100-B5 1.5-05 ] 100-F-18 0
118DR22 3.E.05 | 100-F-15 2505 | 116.DRA 1.E05 | 100.F-14 0
11653 3.5-05 | 100-F-11 3505 | 100-F-23 1.E05 ]| 3004 0
116-N-3 3.E-05 | 100-F4 2 E-05 | 100-B-8:1
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Table 5-38b. Resident Monument Worker CTE ILCR Results.

‘Waste Site [D iﬁ(&jﬁ Waste Site 1D ;ggg Waste Site ID fﬂgg Waste Site ID ;;I‘gg
316-5 3.E-05]|618-5 2.E-06| 1607-B9 1.E-06 | 660-23 6.E-07
116-F-14 2.E-05 | 300-8 2.E-06 | 116-DR-6 1.E-06[116-F-9 5.E07
316-2 1.E-05 ] 600-232 2.E-(6 | 1607-F2 1.E-06 | 116-B-10 5.E-07
100-D-49:4 9.E-06 | 100-E-16 2.E-06 | 100-B-14-7 1L.E-G6 1 116-D-2 5.E-07
116-C-5 9.E-06 | 100-B-16 2.B-06}1607-B11 1L.E-06]116-D-9 5.E-07
116-B-11 8.E-06 | JA JONES 2.E-06 | 100-B-5 1.E-06 | 100-F-15:1 5.E-07
116-B-14 8.E-06|118-B-10 2.E-G6 | 100-H-21 1.E-06{1607-D2:1 5.E-07
1i8-F-i1 7.8-06 | 100-H-24 2.E-06 | 100-C-3 1.E-06 | 6(0-259 5.B-07
116-X'W-3 6.E-06 | 100-D-12 2.E-06 | 1607-B8 1.E-06|116-B-13 4.E-07
116-C-6 6.E-06 | 100-F-11 2.E-06 | 100-F-26:7 1.E-G6 | 1607-H2 4 E-07
100-K-56:1 5.E-06 | 100-F-15 2.E-06 | 1607-B7 1.E-06|118-B-5 4.E-07
100-F-35 4.E-06 [ 100-F4 2.E-06 | 100-D-48:4 1.E-06!116-B-3 3.E-07
116-DR-9 4.E-06|116-F-7 2.E-06 | 100-D-48:1 1.E06 | 1607-D2:4 3.E-07
116-K-2 4.E-06 | 116-KE-5 2E-06[118-B-9 1.E-06 | 116-B-9 3.B-G7
116-H-1 3.E-06 | 600-47 2.E-06 | 116-DR-1&2 1.E-061116-B-4 3.E-07
100-F-37 . 3.E-06 | 100-K-33 2.E-06 | 100-D-48:3 1.E-06 [ 100-H-5 3.E-07
116-N-3 3.E-06 | 100-C-9:3 2.E-06 | 116-F-4 1.E-06 | 122-DR-1:2 3.E-47
118-F-8:1 3.E-06 ] 100-B-14:3 2.B-06 | 1607-H4 1.E-06|1156-B-12 2.E-07
100-D-48:2 3.E-06]600-131 2.E-06| 116-B-6A 1.E-06 | 100-F-2¢6:1 2.E-07
100-K-55:1 3.E-06 | 116-KW4 2.E-06 | 100-H-17 1.E-06 ] 100-E-12 1.E-07
116-KE-4 3.E-06 | 600-128 2.E-06|116-H-7 1.E-06 | 100-D-21 2.E-08
116-B-1 2.B-06628-1 2.E-06 | 1607-F6 1.E-06]128-K-1 0
116-F-2 2.E5-06|116-F-1 2.E-06] I'16-B-15 1.E-0¢ | 300 ASH PITS 0
118-B-3 2.E-06|116-D-7 2.E-06 | 116-DR-7 8.E-07 100-B-14:6 ]
116-F-10 2.E-06 | 160-D-20 2.E-06} 160-F-23 . 9.E-07118-C-4 {0
118-DR-2:2 2.E-06{ 160-F-26:5 2.E-06]1607-B10 9.E-07 | 100-F-38 0
100-B-8:2 - 2. E-06]300-18 2.E-06 | 100-B-8:1 9 E-07100-B-14:5 4]
600-181 - 2.E-06 | 600-132 2.E-06 | 100-D-4 " 9.E-07]100-B-11 0
116-8-7 2.E-06 | 100-K-30 . 2.E-06 { 100-F-19:2 9.E-07 | 300-10 0
118-B-4 2.B-06 | 100-K-31 2.E-06] 100-D-52 9.E-07 | 1060-F-% 0
116-F-6 2.E-06|316-1 2.E-06 | 100-D-22 8.E-(7 | 128-F-1 4]
116-C-3 2.E-06 | 128-B-2 2.E-06 | 618-12 8.E-07 | 600-107 4]
116-F-3 2.E-06 | 100-K-32 2.E-06 | 100-F-25 8.E-07 | 100-F-7 0
600-204 2.E-06;116-B-2 2.B-06 | 300-49 8.E-07 [ 300 VTS 0
600-190 2.8-06| 600-233 2.E-06 | 116-B-6B 8.E-071100-F-18 0
6184 2.E-66 ] 120-N-1 2.E-06| 100-F-24 7.E-07 { 1060-F-26:2 1]
100-F-2 2.E-06 | 160-K-29 2.E-06 | 1607-D2:3 7.E-07 | 1607-D4 0
600-235 2.E-06|116-K-1 2.E-0¢6 {6284 7.E-07(116-F-5 G
116-D-1A 2.5-06 [ 116-C2A 2.EB-06|116-DR4 6.E-07 | 300-45 0
128-C-1 2 E-06 | 300-50 2.E-06|116-D-4 6.E-07 | 100-F-14 0
UPR-100-F-2 2.E-06{118-C-2 2.E-06 | 100-D-49:2 6.E-07
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Table 5-39a. Resident Monument Worker RME Total Radiation Dose Results.

Waste Site ID Dose WasItIe)Sltc ]é{lVIEmlDose .Wasltl(;Slte Dose Waste Site ID Dose
(mrem/yr) mrem/yr) {miem/yr) {mrem/yr)
316-5 2E+02 | 116-B-13 3EH0 | 116-F-7 2E+00 | 100-F-23 2E+00
116-F-14 6E+01 | 116-F2 3E+00 | 628-1 2E+00 ] 100-D-21 2E+00
316-2 4E+01 | 100-D-52 3E+H00 | 600-235 2E+HX) 1 116-D-9 2E+00
118-B-3 2E+01]118-B-4 3E+00 | 600-233 2E+00 | 300-49 2E+00
116-B-11 1E+01 | 116-F-6 3EHD0 | 600-232 . 2E+00 | 100-F-26:7 - 2E+H)0
118-F-8:1 1E+01 | 116-B-7 3E+00 | 600-204 2B+00 | 100-D-49:2 . 2E+00
116-B-1 9E+00 | 1607-D2:1 3E+0OC | 600-190 2E+00 | 116-D-2 2E+H00
100-D-48:2 9FE+00 | 118-B-9 3E+00 | 600-181 2E+H30 | 600-107 2E+00
UPR-100-F-
100-B-14:6 SEHO0 | 2 3E+00 | 600-132 2E+00 | 116-B4 2E4+00
118-B-10 SEHO0 | 116-F-4 3E+00 | 600-131 2E+00| 116-B-6B 2EH)0
116-B-14 7E+00 ] 100-B-14:7 3E+00 ) 600-128 2E+00 ) 628-4 2E+00
116-C-2A 6E+00| 116-B-2 3E+00 | 128-C-1 2E+00 | 1607-D2:3 2E+00
100-K-56:1 6E+H)0 | 1607-B3 3E+00 | 100-K-33 2E+00 | 116-B-3 2E+00
116-C-5 6E+00{116-DR-6 3E+00 | 100-K-32 2B+00 | 116-F-9 2E+00
116-DR-2 6E-+00 | 116-B-15 2E+00 | 100-K-31 2E+00 | 122-DR-1:2 2E+00
116-C-6 6E+00 | 100-D-4 2E+00{ 100-K-30 2E+00 ; 100-H-5 2E+00
316-1 H6E+00 | 116-B-6A 2EA+00 | 100-K-29 2E+00 | 100-F-19:1 2E+00
116-D-7 - 5E+00 ] 100-B-8:2 2E+00 | 100-F-37 2E+00 | 600-259 2EAH00
116-DR-7 SE+00 | 1607-B16 2E+00 | 100-B-16 2E+00 | 116-B-12 2E400
116-K-1 SE+00 | 618-12 2E+00 | 100-D-48:4 2E+00 | 600-23 2E+00
136-C-1 4F+H00| 618-5 2E+H00 | 100-D48:1 2E+00 | 116-B-9 2E+00 |-
1607-HA AEH0 | 618-4 2E+00 | 1607-B7 2B+06 | 1607-H2 2E+00
100-D-49:4 AE+00 | 600-47 2E+00 | 100-H-17 2EH00 | 1607-D2:4 2E+H30 |
100-F-35 4E+00 | 100-D-48:3 2E+00 | 1607-F6 2E+H00 | 128-K-1 2E+00
116-H-1 4E+00 | 300-8 2E+00 { 1607-B11 2E+00 | 100-F-26:1 2E+400
1607-F2 4E+00{ 116-H-7 2EH30 | 116-F-1 2E+00 | 1607-D4 2E+00
116-DR- ' ‘
116-KW-3 4E+H00 | 1&2 2E+00 | 128-B-2 2E+00 | 100-F-38 2E+HO0
: 300 ASH
116-D-1A 4E+00 | 100-B-14:3 2E+00 | 100-F-24 2E+00 | PITS 2E+H00
116-D-4 3E+00 | 300-18 2E+00 | 100-D-22- 2E+00 | 100-F-12 2E+00
116-F-11 3E+00 | 100-C-9:3 2E4+00 | 1607-BS 2E+00 | 128-F-1 2E+H00
100-F-2 3E+00 | 100-C-3 2E+00 | 118-C-2 2E+00 | 100-B-11 2E+00
300-50 3E+00 | 100-D-12 2E-+00 | 100-H-21 2E+00 | 118-C-4 2E+00
116-F-1¢ 3E+00 | 100-F-16 2E+00 | 100-F-26:5 2E+00 | 300-10 2E+H00
116-K-2 3E+00 | 120-N-1 2E+00 | 100-B-14:5 2E4H00 | 100-F-7 1E+00
100-D-20 3EH00 | 116-KW4 2E+00 1 116-B-10 2E+00 | 100-F-9 1E+00
100-F-25 3E+00 | 116-KE-5 2E+00 1 100-B-5 2E+00 1 100-F-26:2 1E+00
118-DR-2:2 3E+00 { 100-F-11 2E+00 | 116-DR4 2E+00 | 100-F-18 1E-H00
116-F-3 3E+00 | 100-F-15 2E+00 | 116-F-5 2E+00 | 300 VTS 1E+30
116-KE-4 3E+00 | 100-H-24 2E+00 | 118-B-5 28400 | 100-F-14 1E+00
116-N-3 3E4+00 | JA JONES 2E+00 { 100-F-19:2 2EHG | 300-45 1E+00
100-K-55:1 3E+00 | 100-F-4 2E+00 | 100-B-8:1 2E-+H00 |
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Table 5-39b. Resident Monument Worker CTE Total Radiation Dose Results.

.e CTE Dose | Waste Site | CTE Dose | Waste Site | CTE Dose ., = | CTE Dose
Waste Sice ID (mremn/yr) ID {mrem/vr) 113 {mrem/yr) Waste Site D {mrem/yr)
316-5 7TEHIG | 100-F-16 2E+H30 | 1607-F2 1E+H30 | 100-D-49:2 1E+H30
116-F-14 6EH)G | 120-N-1 2E+H)0 | 1607-B9 1E+H00 | 116-F-9 1E+00
316-2 SEHO0 | 116-KW-4 2E+00 | 1607-B11 1EHM | 116-D-2 1E+00
100-D-46:4 3E+H)) | 116-KE-5 2E+00 | 100-B-5 1E+00] 116-B-10 1E+HD
116-C-5 3E+00 | 100-F-11 2E+00 | 100-B-14:7 1E+00 | 116-D-9 1E+HO0
116-B-11 3E+00 |'100-C-9:3 2E+00 | 100-C-3 1E+H00 | 100-F-19:1 1E+H00
116-B-14 3E+00 | 100-H-24 2E+H00 | 100-F-26:7 1E+00 | 600-259 TE+H)0
116-F-11 3EHM0 L JA JONES 2E+00] 316-1 1E+)0 | 116-B-13 1E+00
116-KW-3 2E+H00 | 100-B-14:3 2E+00 | 116-F-4 1E+G0 | 118-B-5 IEH0
116-C-6 2FE+00 | 1060-F-4 2E+H30 | 1607-B8 1E+00 | 600-23 1E+H30
100-K-5¢6:1 2E+00 | 100-F-15 2E+00 | 1607-B7 1E+H00 | 100-H-5 1E-+00
100-E-35 2EH0 | 116-F-7 2E+00 | 100-D-48:4 1E+00 | 116-B-4 1E+00
116-DR-9 2ZEH00 | 628-1 2E+00 1 118-B-9 1E+00] 116-B-3 1E+00
116-X-2 2B+00 | 600-235 2E+00 | 100-D-48:1 1E+00 | 1607-H2 1EHO
116-H-! 2E+00 { 600-233 2E+00 | 100-D-48:3 1E+00 | 1607-D2:4 1E+H)0
116-N-3 2E+00 | 600-232 2E+G0 | 116-DR-1&2 1E+00°| 116-B-9 1E+H30
118-F-8:1 2E+00 | 600-204 2B+060 | 100-H-21 1E+00{ 122-DR-1:2 1E+00
100-D-48:2 2E+H00 | 660-190 2E+G0 | 100-H-17 1E+00 | 100-F-25:1 1E+00
106-K-55:1 2E00 | 600-181 2E+00 | 116-B-6A 1E+00 | 1006-F-12 “1E+H00
116-XE-4 2E+00 | 600-132 2E+00 | 1607-F6 1E+G(} | 116-3-12 1E+00
116-B-1 2EH)0 [ 600-131 2BH00 | 116-H-7 1E+00 | 100-D-21 1E-+H0

300 ASE .

116-F-2 2E+H00 1 600-128 2E+H00 | 116-DR-7 1E+00 | PITS 1E+00
118-B-3 JE+00 | 128-C-1 2E+00 | 100-B-8:1 LE+00 | 128-K-1 1E-+00
118-DR-2:2 2B+00 | 100-K-33 2E+(0 | 100-F-23 1E+00 | 100-F-38 1EHG0
116-F-10 2E+00 | 100-K-32 2EB+00 | 1607-B10 1E+00 | 160-B-14:6 1E+H0
100-B-8:2 2E+H30 | 100-K-31 2E+H00 { 100-F-19:2 1E+00 | 160-B-14:5 1E+GO
116-B-7 2E+00 | 100-K-30 2E+00 | 1607-H4 1E+00 | 100-B-11 1E+HO0
118-B4 ZE+00 | 106-K-29 2E+00 | 160-D-4 1E+00 | 118-C-4 1E+00
116-C-1 2E+00 | 100-F-37 ZEH00 [ 618-12 1E+00 | 300-10 1E+00
116-F-6 28+00 | 100-B-16 2E+H00 | 100-D-52 1E+00 | 128-F-1 1E+00
116-F-3 2EH00 | 100-F-26:5 2E+00{116-B-15 1E+00 | 100-F-9 TE+H
100-F-2 2E+H0 | 100-D-20 2E+H)0 | 100-D-22 1E+00 | 100-F-7 1E+(0
618-4 2E+00 | 128-B-2 2E+30 | 300-49 1E+H)0 | 100-F-18 1E+00
300-8 2E+00 | 116-D-7 2E+0G | 100-F-25 1E+00 | 600-107 1E+00
600-47 2B+00 | 116-F-1 2E+00 | 116-B-68B 1EHDD | 1607-D4 1E+00
116-D-1A 2EH0 | 116-B-2 2EH0 | 628-4 1E+00 | 160-F-26:2 1E+00
618-5 2E+00 | 300-50 2E+00 | 100-F-24 1E+00 | 300 VTS 1E+H30
UPR-100-F-2 2B+00 | 116-K-1 1EH00 | 1607-D2:3 1E+00 | 116-F-5 9E-01
300-18 2E+00 | 116-C2A - 1E+00 ] 116-DR4 1E+00 | 300-45 9E-01
118-B-14 2EHO0 1 118-C-2 1E+00 | 116-D3-4 100-F-14 8E-01
100-D-12 2EH0 | 116-DR-6 1E+00 | 1607-D2:1
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Table 5-40a. Resident Monument Worker RME Incremental Radiation Dose Results.

RME . . RME RME
Waste Site I} Dose Was{:;Slte RMEngose Waslt]e)Slte Dose Waste Site ID Dose
{mrem/yr) (mrem/yr) {mrem/yr) (mrem/yr)
316-5 1.E+02 | 116-B-13 2. EH00 | 116-F-7 8.E-01 | 100-F-23 6.E-01
116-F-14 6.E+01 | 116-F-2 1.E+00 | 600-132 8.E-01 1 100-D-21 6.E-01
316-2 4 E+01 | 100-D-52 1.E+00 | 600-204 8.E-01{116-D-9 5.E-01
118-B-3 1.E+011]118-B-4 1.E+00 | 600-181 8.E-01 | 300-49 5.E-01
116-B-11 9.E+H00 | 116-F-6 1.E+00 | 600-232 8.E-01 | 100-F-26:7 5E01
118-F-8:1 9.E+00 | 116-B-7 1.E+00 | 600-235 8.E-01 | 100-D-49:2 5.E-01
116-B-1 8.E+00 | 1607-D2:1 1.E+00 | 600-190 8.E-01)116-D-2 5.E-01
100-D-48:2 8.E+001{118-B-9 1.E+00 | 600-233 8.E-01 | 600-107 5 E-D1
UPR-100-F-
100-B-14:6 TEHO |2 1.E+H30 | 100-B-16 8.E-01|116-B-4 5.E-01
118-B-1¢ 7EH0|116-F4 1.E+00 | 628-1 8.E-01 | 116-B-6B 5.E-01
116-B-14 6.E+00 | 100-B-14:7 1.E+00 | 100-K-29 8.E-01 ) 628-4 5.E-01
116-C-2A 5.E+001116-B-2 1.E+00 | 100-K-30 8.E-01}1607-D2:3 5.E-01
100-K-56:1 4 EH)0 | 1607-B8 1.E+00 | 100-K-32 3.E-01|116-B-3 5.E-01
116-C-3 AEH0Q | 116-DR-6 1.E+H00 | 100-F-37 8.E-01|116-F-9 4 E-01
116-DR-9 4 B+00|116-B-15 1.E+04 | 100-K-31 8.E-01|122-DR-1:2 4.E-01
116-C-6 4 E+00{ 100-D-4 1.E+00 | 100-K-33 8.E-01 ] 100-H-5 4.E-01
316-1 4 E+00) 116-B-6A 1.E+00 | 128-C-1 8.E-01 1 100-F-19:1 4 B-01
116-D-7 4 E+00 | 100-B-8:2 1.E+006 | 600-128 - 8.E-01 | 600-259 4 E-01
116-DR-7 4 EH00 | 1607-B10 S E-01 | 600-131 8.E-01!116-B-12 4 E-01
116-K-1 3 EH00[618-12 9.E-01 | 100-D-48:4 8.E-01 | 600-23 4 E-01
116-C-1 3.EH00| 618-5 9.E-01 | 100-D-48:1 8.E-01|116-B-9 4.E-01
1607-d4 3.E+0016184 9.E-01|1607-B7 8.E-011 1607-H2 4 E-01
100-D-49:4 3.5+00 | 600-47 9 E-01 | 100-H-17 7.E-01 | 1607-D2:4 3.E-01
100-F-35 3.E+00 | 100-D-48:3 8.E-0111607-F6 7.E-01 | 128-K-1 3.E-01
116-H-1 3.E+00|300-8 8.E-0111607-Bl1 7.E-01] 100-F-26:1 3.E01
1607-F2 2 E+00} 116-H-7 R.E-01 |116-F-1 7.E-01 | 1607-D4 3.E-01
116-DR-
116-KW-3 2EH011&2 8.E-01 | 128-B-2 7.E-011 100-F-38 3.E-01
' 300 ASH
116-D-1A 2.E+00 | 100-B-14:3 8.E-01 | 100-F-24 - 7.E-01 | PITS 2.E-01
116-D-4 2.E+00| 300-18 '8.E-01 | 100-D-22 7.E-01 | 100-F-12 2 E-01
116-F-11 2.E+001 100-C-9:3 8.E-01|1607-B9 7.E-011128-F-1 2.E-01
100-F-2 2.E+00 | 100-C-3 8.E-01]118-C-2 7.8-01 | 100-B-11 2801
300-50 2.E+00 | 100-D-12 8.E-01 | 100-H-21 7.E-01]118-C-4 1.E-01
116-F-10 2.E+00 | 160-F-16 . 8.E-01 { 100-F-26:5 7.E-01 [ 300-10 1.E-01
116-K-2 2.E+00 | I120-N-1 8.E-011100-B-14:5 6.E-01 | 100-F-7 0
106-D-20 2.E+00{116-KE-5 8.E-G1{116-B-10 6.E-01 | 100-F-9 0
100-F-25 2EH0 [ 116-KW-4 8.E-01| 100-B-5 6.E-01 | 100-F-26:2 -0
118-DR-2:2 2 EH00 | 100-F-11 8.E-01|116-DR4 6.E-01 | 100-F-18 Y
116-F-3 2.E+00 100-F-15 8.E-01 | 116-F-5 6.E-G1 1300 VTS G
116-KE-4 2.E+001 100-H-24 8.E-01|118-B-5 6.E-01 | 100-F-14 0
| 116-N-3 2.B+00 [ JA JONES 8.E-01 | 100-F-19:2 6.E-01 | 300-45 0
100-K-55:1 2.E+00 | 100-F-4 8.E-011100-B-8:1 6 E-0
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Table 5-40bh. Resident Monument Werker CTE Incremental Radiaﬁ@n lD(is-e Results.

. CTE Dose | Waste Site | CTE Dese | Waste Site | CTE Dose . CTE Doese
Waste Site ID {mren/yr) ID (mrem/yr) [ {mrem/yr) Waste Site ID {mrem/yr)
316-5 6.E+00 | 100-F-16 3.E-01{ 1607-F2 3.B-01|100-D-49:2 7.E-02
116-F-i4 5.E+00 | 120-N-1 3.E-01 | 1607-B9 2.E-01 | 116-F-9 7.E-02
316-2 3.E+001116-KE-5 3.E-0111607-B11 2.E-01]116-D-2 7.6-02
106-D-49:4 2.E+00 | 116-KW-4 3.E-(1| 100-B-5 2.B-01|116-B-10 7.E-02
116-C-5 2.E+00 | 100-F-11 3.E-01 ] 100-B-14:7 2.E-01|116-D-9 7.E-02
116-B-11 2.E+00| 100-C-9:3 3.E-01{ 100-C-3 2.E-01 | 100-F-19:1 6.E-02
116-B-14 2.B+00 | 160-H-24 3.E-01 1 100-F-26:7 2.E-01 | 600-259 6.E-02
116-F-11 L.E+00 [ JA JONES 3.E-G1 | 316-1 2.E-01]116-B-13 6.E-02
116-KW-3 1.E+00 ; 100-B-14:3 3E01|116-F-4 2.E-G1118-B-5 3.E(2
116-C-6 1.E+H30 | 100-F4 3 E-01]1607-B8 2.E-01 1600-23 4.E-02
100-K-5¢6:1 1.EH0 | 100-F-15 3.E-01 | 1607-B7 2.E-01 | 100-I1-5 3.E-02
100-F-33 9.E-01 | 116-F-7 3.E-01 | 100-D>-48:4 2.E-01116-B4 3.8-02
116-DR-9 7.E-011600-132 3.E-01]118-B-9 2.E-01]116-B-3 3.E-02
116-K-2 7.E-01 | 100-K-29 3.E-011 100-D-48:1 2.E-01|1607-H2 3.E-02
116-H-1 6.E-01 | 600-181 3.E-(1 | 100-D-48:3 2.E-01 1 1607-D2:4 3.E-02
116-N-3 5.E-01 | 100-X-30 3.E-01]| 116-DR-1&2 2.E-01]116-B-9 3.E-02
118-F-8:1 5.E-011600-190 3 E-01 4 100-H-21 2.E-011122-DR-1:2 2.E-(G2
100-D-48:2 5.E-01] 100-K-31 3.E-01 ] 100-H-17 2.E-01 | 100-F-26:1 2.E-(2
100-K-55:1 5.E-G1 | 600-204 3.E-01|116-B-6A 2.E-01}100-F-12 1.E-02
J16-XE-4 5.E-01 ] 100-K-32 3.B-01 ! 1607-F6 2.B-01|116-B-12 2.E-03
116-B-1 5.E-01 { 100-F-37 3.E-01116-H-7 2.E-01 | 100-D-21 ' 0

300 ASH

116-F-2 4.E-01 | 1006-K-33 3.E-01116-DR-7 2.E-01 [ PITS 0
118-B-3 4.E-01 | 100-B-16 3.E-01 | 100-B-8:1 1.E-01 | 128-K-1 0
118-DR-2:2 4. E-01]600-232 3.E-01 | 100-F-23 1.E-01 | 100-F-38 1]
116-F-10 4.E-01 | 600-233 3.E-01 1 1607-R10 1.E-01 | 160-B-14:6 0
100-B-8:2 4.B-01  128-C-1 3.E-01 | 100-F-19:2 1.E-01 | 100-B-14:5 0
116-B-7 - 4. E-G1 | 600-235 3.E-01 | 1607-H4 1.E-01 | 100-B-11 0
118-B-4 4.E-01 | 628-1 3.E-01[100-D4 1.EG1j118-C-4 0
116-C-1 4.E-01 | 600-128 3.E-01]618-12 1.E-01]300-10 0
116-F-6 4. E-01 | 600-131 3.E-01 | 100-D-52 1.E-01 | 128-F-1 0
116F-3 4.E-01 | 100-F-26:5 3.E-01|116-B-15 1.E-01 | 100-F-% 0
100-F-2 ' 4.5-01 [ 100-D-20 3.E-01 | 1060-D-22 1.E-01 { i00-F-7 0
618-4 3.E-01 | 128-B-2 3.E-01 | 300-49 1.E-01| 100-F-18 0
300-8 3.E-01 | 116-D-7 3.E-01| 100-F-25 1.E-01 | 600-167 0
600-47 3.E-01]116-F-1 3.E-01|116-B-6B 1.E-01;1607-D4 O
116-D-1A 3.E-01]116-B-2 3.E-01]|628-4 1.5-01 | 100-F-26:2 0
618-5 3.E-01 ; 300-50 3.E-01 1 100-F-24 1.E-01 1300 VTS 0
UPR-100-F-2 3.E-011116-K-1 3.E-01 | 1607-D2:3 1.E-01)116-F-5 O
300-18 3.E-01]116-C-2A 3.E-01{116-DR-4 9.E-02 | 30045 . 0
118-B-10 3.E-01[118-C-2 3.E-01]116-D-4 9.E-02 | 100-F-14 0
100-D-12 3.E-01]116-DR-6 3.E-01 | 1607-D2:1 3.E-02
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Table 5-41a. Resident Monument Worker RME Total Hazard Index Resulis.

Waste Site ID | RME HI Was;; Site | pvE B W“SE;S“‘: RME HI | Waste Site ID | RME HI
100.K-33 7E-01 | 100-D494 TE-01| 100-D4822 TE-01 | 100-F-26:5 T5-01
600-23 GE-01| 1607-D2:1 1E-01| 116-K2 1E-01] 600-131 TE-01
6184 6E-01 | 100-C3 1E-01 | 116-KW-3 1E-01 | 100-F-2 TE-01
128-C-1 AE-01 | 100-H.24 1501 | 116.C-5 1501 [ 116 N-3 TE01
300-10 4E-01| 116-D4 1E01 | 100-K-56:1 1501 | 116-B-15 1501
1607-B8 35,01 | 100-5-5 TE-01 ] 100-K-55:1 1E.01| 116-C.6 1501
600-181 3E.01 | 100-F-24 1E-01 | 116.C1 501 |11652 TE01
118.C4 3601 118-B4 15-01 | 116 DR-1&2 TE-01 | 100-K-31 TE-01
3161 3E-01 | 100-H-17 TE01 | 116K-1 1E01 | 100-F35 1501
6284 35011 1607-D24 TE-01] 100-D-43:1 TF-01] 100-K-20 1501
600-190 2501 | 100F-25 1E-01 | 116.F3 1501 | 100-B-146 TE-01
600-204 2E-01| 116-DR-9 TE01 | 1160-11 15-01 | 1607-D4 TE01
3162 2E-01| 116.B-10 1E01 | 100-B-5 1E-011300-8 1E-01
100-K-30 2501 | 116-F-1 TE01 | 116-F2 1E-01 ] 300-18 1E01
300 ASH . _
PITS 2F-01 | 100-D-21 1E-01 | 116-F-6 1E-01 | 628-1 [E-01
UPR-100-F- _ , -
116-H-7 2E-01[2 1E-01 | 116-B-4 1E-01 | 100-8-26:7 1501
100-D4 5501 | 118-DR22 1E-01|116B-14 1501 | 128-K.1 1E01
T607-F6 2E01| 11689 15-01 | 116B-1 T5-01 | 300 VTS TE-01
T18F-8:1 2E01 | 116-B-13 1E-01 | 100-F-15 1E-01 | 600-235 TE-01
100-D-22 2E.01] 116.KE-4 TE01 | 100-F4 TE-01]100-B-16 1501
30050 2E01 | 116-F-10 TE-01 | 100-F-11 TE-01 | 100-C9:3 1501
100-K-32 2E-01] 100-D-12 1E-01 | 116-F-9 1501 100-B-1453 TE-01
1607-H4 2B-01 | 600-128 TE01 | 116.B-12 TE-01 | 600-107 1501
160712 2501 | 11653 TE-01 | 100-F-19:1 1F-01 | 128-F-1 1E-01
100-F-37 2E-01]118-B3 1E-01 | 1607-D2:3 1E-01] 100-F-26:1 TE-01
100-H-21 2E-01 | 100-D20 TE-01 | 1165-7 TE-01 | 600-232 TR0
1607-B11 TE01 | 116B-7 1E-01 | 1607-F2 1E-01]600-132 TE-01
1607-B10 1E01 | 116-C2A 1E01] 100-B-822 1501 | 100-B-11 TE01
100-F-23 TE-01] 116-B-11 T6-01[116-B2 1E-01 | 100-F-12 TE-01
100-B-147 TE01 | 116-B-6A TE-01 | 116-D-7 1E-01 | 100-B-145 SB.02
118-C2 1501 100-B-8:1 1E-01 | 600-259 TE-01 | 100-F9 9E-02
1607-B9 1501 | 100-F-192 1601 100-D-52 TE-01 | 100-F-7 9E02
100-F-16 TE01] 100-D484. 15-01 | 618-5 1E-01 30045 9E-02
160787 1E-01 | 100-D483 1E01]113.89 TE01 | 100-F-14 )
116-B6B TE01|116D-1A TE01 | 116.KE-5 TE-01 | 120-N-1 )
118.8-10 15-01]116D2 1501 | 122-DR-12 1E-01 | 100-F2622 )
JA JONES 1E01] 116.DR-7 1F-01] 116-F-14 TE-01] 600233 SE-02
618-12 1501 | 116-DR6 1E-01 | 116.KW4 TE0113165 9E.02
12382 1501] 116.DR4 TE01 | 118B-5 TE01 | 116.F3 OF-02
1601 1E-01| 116D9 TE-01 | 600-47 TE01 | 100-5-18 8E-02
300-49 1E-01 | 100D-49:2 1E-01] 100738 1E-0
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Table 5-41b. Resident Monument Worker CTE Total Hazard Index Results.

Waste Site ID | CTE Kl Was;]gsm CTE HI Was;f; Site | ¢TEm1 | Waste Site ID | CTE 31
600-181 1E-01 | 100-D-21 4502 | 100-K-36:1 4E-C2 | 100.F-26:5 2E-02
118-C4 "~ 1E-01 | JA JONES 4E-02 | 100-X-55:1 4B-02 | 100-K-32 T 4E02
600-23 1E-01 | 118-DR-2:2 4E-02 | 116-B-7 4E-02 | 60047 AE-02
600-204 1E-01 | 300-49 4E-02 | 116-DR-1&2 4E-02 | 116-N-3 4E-02
128-C-1 RE-02 | 118-B-10 4E-02 | 116-K-1 4E-02 | 128-K-1 4E-02
6184 SE-02 | 100-D-20 4E-02 | 1006-D-48:] 4E-02 | 100-B-14:6 4E-02
316-1 7E-02 | 116-D-4 4E-02 | 116-F-11 4E-02 | 118-B-9 4E-02
£00-190 7E02 | 628-4 4502 116-B4 4E-02 | 100-F-35 4E-02
316-2 7E-02 | 128-B2 4E-02 | 116-F-3 4E-02 | 116-C-6 4E-02
100-F-37 7E02 | 116-F-1 4E-02 ) 116-F6 4E-02 | 360 VTS 4E02
600-128 SE02 | 116-H-1 4E-02 | 116-F2 4E-02 | 300-8 4E-02 |
100-X-30 5E-02 | 100-F-24 4E-02 | 100-B-5 4E-02 | 628-1 4E-02
118-F-8:1 SE-02 [ 118-B4 4E-02 | 116-B-14 4B-02 | 100-F-12 4E-02
116117 SE-02 | 1607-D2:1 4E-02 | 100-F-11 - 4E-02 | 100-B-16 4802
1607-BS SE-02 | 100-F-25 4E-02 | 116-C-1 JE-02 | 600-235 4E-02
160-D-22 SE-02 | 100-C-3 4E-02 | 100-F-15 4E-02 | 100-F-38 4502
UPR-100-F- : *
100-H-21 SE-02(2 . 4E-02 | 100-F-4 4B-02 | 128-F-1 4E-02
1667-F6 SEA02 | 116-B-10 4E-02 | 116-B-12 4E-02 | 100-C-9:3 4E-(2
300 ASH
PITS 5E-02 | 100-H-17 4E-02 | 116-F-9 4E-02 | 100-B-1433 4502
1607-H2 SE-02 | 116-B-9 4E-02 | 116-F-7 4E-02 | 600-107 4E-02
1607-H4 SE-02| 116-B-13 4E-02 | 100-B-822 4E-02 | 660-132 4502
300-10 SE-02 ] 116-KG4 4B-02 | 116-C-5 4E-02 | 100-K-29 4E-02
100-D4 SE-02 | 116-F-10 4E-02 [ 116-B-1 4E-02 | 100-F-26:7 45-02
300-50 5E-02 | 100-D-12 4E-02 | 1607-F2 4E-02 | 300-18 45-02
1607-B11 SE-02 [ 116-B-11 4B-02 | 116-B-2 4E-02 | 100-F-9 4E-02
100-B-14:7 5502 | 116-C-2A 4E-02 | 100-F-19:1 4E-02 | 100-B-11 4E-02
116-B-15 5502 | 116-D-1A 4E-02 | 1607-D2:3 4E-02 [ 116-F4 4E-02
1607-B10 5502 | 100-D-483 4E-02] 116-D7 4E02 ]| 600-232 - 4E-02
618-12 SE-02 | 116-D-2 4E-02 | 600-253 4E-02 | 100-F-26:1 4E-02
1607-B9 SE-02 | 116-DR7 4E-02 | 116-KE-5 4E-02 | 100-¥-7 4F-02
100-0-24 5E-02 | 100-B-8:1 4502 | 100-D-52 4E-02 | 100-B-14:5 3E02
100-D-494 SE-02 | 116-DR-6 4502 | 100-F-192 4E-02 | 100-F-26:2 3E02
1607-B7 " 5E02|116-DR4 4E-02 | 118-B-3 " 4E-02 3165 3B-02
100-K-33 5E-02 | 116-D-9 4E-02 | 618-5 4E-02 | 100-F-14 38-02
1607-D2:4 SE02 | 100.D-48:4 4E-02| 600-131 4E-02 | 30045 3B-02
116-DR-9 5E-02 | 100-D49:2 4F-02 | 122-DR-12 4E-02 | 116-F-5 3E-02
100-F23 SE-02 | 100-D-4822 4E-02 | 116 KW AE-02 | 1607-D4 AB-02
118-C-2 4E-02 | 116-B-3 4E-02 | 100-K-31 4E-02 | 100-F-18 3E-02
100-H-3 4E-02 | 116.KW-3 4F-02 | 116-F-14 4E-02 ] 600-233 3E-02
100-F-16 4E-02 | 116-K-2 4E-02 | 118-B-5 4E-02 3E-02
116-B-6B 4E-02 | 116-B-6A 4E-02 | 100-F-2 4E-0
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Table 5-42a. Resident Monument Worker
RME Hazard Index: Ratio of Background and Total HI Values.

Waste Site ID RME HI | Waste Site RME HI Waste Site RME HI Waste Site ID RME Hi
ratio 1A ratio D ratio ratio
100-K-33 4 E-01 | 100-D-49:4 1]100-D-49:2 1| 100-F-26:5 i
600-23 4. E-0111607-D2:1 1]116-K-2 11600-131 1
618-4 4 E-01 | 100-C-3 11116-KW-3 1] 100-F-2 1
128-C-1 6.E-01 | 100-H-24 11116-C-5 1{116-N-3 1
300-10 7.E-011116-D-4 1| 100-K-56:1 1[{116-B-15 1
1607-B§ 7.E-01| 100-H-5 1] 100-K-55:1 1j116-C-6 1
600-181 - 8.E-01] 100-F-24 1]116-C-1 1]116-F4 1
118-C4 9E-01]118-B4 1{116-DR-1&2 11100-K-31 1
316-1 1.E+00 | 100-H-17 i]116-K-1 1 { 100-F-35 1
628-4 1.E+00 | 1607-D2:4 1§ 100-D-48:1 1] 100-K-29 1
600-190 1.E+00 | 100-F-25 1[116-F-3 11160-B-14:6 - 1
600-204 1.E+00 | 116-DR-9 1{116-F-11 11{1607-D4 1
316-2 1.EH00 | 116-B-10 11100-B-5 11300-8 1
100-K-30 1.E+00 | 116-F-1 1]116-F-2 1{300-18 1
300 ASH
PITS 1.E+00| 100-D-21 11116-F-6 1|628-1 1
UPR-100-F-
116-B-7 1.EH0G |2 1|116-B-4 11100-F-26:7 1
100-D-4 1| 118-DR-2:2 1]116-B-14 1|128-K-1 i
1607-F6 11116-B-9 1[116-B-1 11300 VTS 1
118-F-8:1 1|116-B-13 1| 100-F-15 1]600-235 1
100-D-22 1{116-KE-4 1| 100-F-4 11 100-B-16 1
300-50 1] 116-F-16 1{100-F-11 11100-C-9:3 1
100-K-32 1] 100-D-12 1]116-F-9 11100-B-14:3 1
1607-H4 11600-128 1[116-B-12 11600-107 1
1607-H2 1[{116-B-3 11100-F-19:1 11128-F-1 1
100-F-37 1|1l8-B-3 1}|1607-D2:3 1| 100-F-26:1 i
100-H-21 11.160-D-20 1]116-F-7 1 |600-232 1
1607-B11 11116-B-7 1]1607-F2 1| 600-132 1
1607-B10 1[116-C-2A 11100-B-8:2 1| 100-B-1i 1
100-F-23 1]1116-B-11 11116-B-2 1{100-F-12 1
100-B-14:7 1i116-B-6A 1{116-D-7 1 100-B-14:5 1
118-C-2 1{100-B-8:1 1| 600-259 11 100-F-9 1
1607-B9 1| 100-F-19:2 1| 100-D-52 11100-F-7 1
100-F-16 1]100-D-48:4 11618-5 1130045 1
1607-B7 14 100-D-48:3 1}118-B-9 1} 100-F-14 i
116-B-6B 11116-D-1A 1|116-KE-5 1]120-N-1 1
118-B-10 1j1l6-D-2 1|122-DR-1:2 1| 100-F-26:2 1
JA JONES 1|116-DR-7 1] 116-F-14 1| 600-233 1
618-12 11116-D-9 1]116-KW-4 1(316-5 1
128-B-2 1}116-DR4 1§118-B-5 1}116-F-5 1
116-H-1 1| 116-DR-6 1 600-47 1] 100-F-18 1
300-49 1| 100-D-48:2 1] 106-F-38 1
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Table 5-42b. Resident Menument Worker
CTE Hazard Index: Ratio of Background and Total HI Valunes.

Waste Site

. CTE HI | Waste Site CTE Hi CTEHI . CTE Hi
Waste Site ID ratio D ratio 11D ratio Waste Site ID ratio
600-181 3.E-01]100-D-21 8.E-C1 | 100-K-56:1 9.E-01 | 100-F-26:5 5.E-01
118-C4 3.E-01 1 JA JONES §.B-01 100-K-55:1 9.E-01 | 100-K-32 9.E-0L
600-23 4.E-01 | 118-DR-2:2 8.E-01|1i6-B-7 9.E-01 | 600-47 9.E-01
600-204 4.B-01 | 300-49 8.E-01}116-DR-1&2 9.E-01 { 116-N-3 9.E-01
128-C-1 5.E-01{ 118-B-10 8.E-01]116-K-1 9.E-01 128-K-1 9.E-01
6184 5.E-011 100-D-20 8.E-01 | 100-D-48:1 9.E-0f | 100-B-14:6 9.E-01
316-1 5.E-01)116-D4 8.E-01]116-F-11 - 9.E-01]118-B-9 9.E-01
1606-190 5.E-01 |628-4 8.E-01 | 116-B-4 9.E-01 | 100-F-35 9.E-01
316-2 6.E-011128-B-2 8.E-01]116-F-3 "9.E-01|116-C-6 9.E-01
100-F-37 6.E-01 | 116-F-1 8.E-01]116-F-6 9.E-C1 300 VTS 1.EH)0
60K-128 7TE-01{116-H-1 8.E-01 | 116-F-2 9.E-01{ 306-8 1.E+00
100-K-30 7.2-01 | 100-F-24 8.E-01 | 100-B-5 9.E-011628-1 1.E+00
118-F-8:1 7.5-01 | 118-B4 8.E-01}1116-B-14 8.E-01 | 100-F-12 1.E+00
116-H-7 7.E-01] 1607-D2:1 8.E-01 ] 100-F-11 9.E-01 | 100-B-16 1.E+H00
1607-B8 7.E-01 | 100-F-25 8.E-01]116-C-1 9.E-01 | 600-235 1.E+00
100-D-22 7.E-011100-C-3 8. E-01 ] 100-F-15 9.E-01 | 13(0-F-38 1.E+09
UPR-100-F- .
100-H-21 7.E-G1i2 8.E-01 | 160-F-4 - §.E-01 | 128-F-1 1.E+0
1607-F6 8.E-611116-B-10 8.E-01116-B-12 59.E-01 | 100-C-9:3 1.EHO0
300 ASH '
PITS 8.E-01]100-H-17 9.E-Gl|116-F-9 9.E-01 | 130-B-14:3 1.E+00
1607-H2 8.E-011116-B-9 9.E-011116-¥-7 9.E-01 | 600-107 1. E+G0
1607-H4 8.B-01 | 116-B-13 9.E-01 | 100-B-8:2 9.E-01 | 600-132 1.E+30
300-10 2.E-01]116-KE4 9.E-011116-C-5 9.E-01| 100-K-29 1.2+00
100-D-4 8.E-01 ] 116-F-i0 9.E-01 | 116-B-1 8.E-01 | 100-F-26:7 1.E+00
300-50 8.E-01| 100->-12 9.E-Ql | 1607-F2 9.E-01 | 300-18 1.E+00
1607-B11 8.E-01§116-B-11 9.E-01]116-B-2 9.E-01 | 100-F-9 1.EH0
100-B-14:7 8.E-01]116-C-2A 9.E-01 | 100-F-19:1 9.E-01]100-B-11 LEH
116-B-15 8.E-01 | 116-D-1A 9.E-01 | 1607-D2:3 9.E-01}116-F-4 1.E+H30
1607-B10 8.E-011] 100-D-48:3 9.E-01]116-D-7 9.E-01 | 600-232 1.E+00
618-12 3.E-01]116-D-2 9.E-01 | 600-25% 9.E-01] 100-F-26:1 1.E+00
1607-B% 8.E-01 | 116-DR-7 9.E-31 | 116-KE-5 S.E-011100-F-7 1 E+00
100-H-24 8.E-01| 100-B-8:1 9.E-011100-D-52 9.E-01 | 100-B-14:5 1. E+H00
100-D-49:4 8.E-01]116-D-9 9. E-01 | 100-F-19.2 9.E-01 ; 100-F-26:2 1.0
1607-B7 8.E-01 | 116-DR-4 9.E-01}1i18-B-3 2.E-01 13165 1.E+00
106-K-33 8.E-0] | 116-DR-6 9.E-01]618-5 9.E-011100-F-14 1. E+G0
1607-D2:4 8.E-01 | 100-D-48:4 9.E-01]600-131 9.E-01 | 30045 1.E+H)0
116-DR-5 8.E-01 | 100-D-48:2 9.E-011122-DR-1:2 9.E-01]116-F-5 1.E+H))
100-F-23 8.E-01 | 106-D-46:2 9.E-01 | 116-KW4 9.E-01 | 1607-D4 1.5+00
118-C-2 8.E-01(116-B-3 9.E-01 | 100-K-31 9.B-G1 | 100-F-18 1.E+H00
100-H-5 8.E-01 | 116-KW-3 9.E-01}116-F-14 9.E-01 | 600-233 1.E+00
100-F-18 8.E-01 {116-K-2 9.E-01 |118-B-5 9.E-01 | 120-N-1 1.E+00
116-B-683 8.E-01|116-B-6A 9.E-01 | 100-F-2 9.E-01
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Table 5-43a.

Industrial / Commercial RME Total Cancer Risk Results.
RME : RME RME RME
Waste Site ID | Cancer | Waste Site ID | Cancer | Waste Site ID | Cancer | Waste Site ID | Cancer
Risk : Risk Risk Risk
316-5 2E-03 [ 116-F-2 3E-05}116-F-7 2E-051100-D-21 2E-05
116-F-14 1E-03 | 100-F-25 3E-05 | 100-K-33 2E-05 | 100-F-19:2 2E-03
316-2 6E-04 | 100-D-52 3E-05]100-C-3 2E-05|118-B-5 . 2E-05
118-B-3 2E-04|118-B-4 3E-05] 116-KE-35 2E-05)116-D-9 2E-05
116-B-11 2E-04 | 116-B-7 3E-05 | 100-C-9:3 2E-05 | 300-49 2E-05
118-F-8:1 1E-041118-B-9 3E-05| 100-D-48:4 2E-05 ] 100-D-45:2 2E-05
116-B-1 1E-04 [ 116-F-6 3E-05 | 600-232 2E-05 [ 116-D-2 2E-05
100-D-48:2 1E-04 | UPR-100-F-2 3E-05] 116-KW-4 2E-05 | 600-23 ‘2E-05
100-B-14:6 1E-04 [ 1607-D2:1 3EB-05] 100-B-16 2E-05 | 628-4 2E-05
118-B-10 1E-04 ] 300-10 3E-05 [ 600-131 2E-03 | 600-107 " 2E-05
[ 116-B-14 1E-04 | 600-233 3E-05 [ 100-D-48:1 2E-05 | 116-F-5 2E-05
116-C-2A 8E-05| 116-F-4 3E-05 | 300-18 2E-05 | 100-F-26:7 2E-05
100-K-56:1 8E-05 | 100-B-14:7 3E-05 ] 100-K-30 2E-05] 116-B-6B 2E-05
116-C-5 8E-05] 116-B-2 3E-05 | 628-1 2B-05| 116-B-4 2E-05
116-DR-9 8E-05 | 116-DR-6 2E-05 | 120-N-1 2E-05]1607-D2:3 2E-05
116-C-6 TB-05 | 116-B-15 2E-05 1 1607-B10 2E-05]116-B-3 2E-05
116-D-7 7E-05 | 100-D-4 2E-05 | 100-K-32 2E-05 | 116-F-9 1E-05
116-DR-7 6E-05 | 100-F-37 2E-05 ]| 600-128 2E-05 | 1607-H2 1E-05
1607-H4 6E-05 | 618-4 2E-05 | 100-K-29 2BE-051 100-H-5 1E-05
316-1 6E-05 | 100-B-8:2 2E-05 | 100-K-31 2E-05 | 100-F-19:1 LE-05
116-K-1 6E-05 | 116-B-6A. 2E-05 | 600-132 2E-05 | 122-DR-1:2 1E-05
116-C-1 SE-05 | 600-235 2E-05 ] 1607-B7 2E-05 [ 600-259 1E-05
116-H-1 5E-05 | 600-190 2E-05 [ 100-H-21 2E-05 [ 116-B-9 1E-05
100-D-49:4 5E-05] 116-H-7 2E-05 | 618-12 2E05[116-B-12 1E-05
1607-F2 SE-05]618-5 2E-05 | 100-H-17 2E-05[118-C4 1E-05
100-F-35 SE-05 | 100-D-48:3 2E-05 | 116-F-1 2E-05 | 1607-22:4 1E-05
116-K'W-3 5E-051600-181 2B-05 | 1607-F6 2E-05]1128-K-1 1E-05
116-D-1A 4E-05 | 600-204 2E-05] 1607-B11 2E-05 | 1607-D4 1E-G5
116-D-4 4BE-05 | 128-C-1 2E-05 | 100-D-22 2E-05| 300 ASH PITS 1E-05
116-F-11 4E-05 | 60047 2E-05 { 1607-B9 2E-05 | 100-F-26:1 1E-05
100-F-2 4E-05 | 300-8 2B-05 | 128-B-2 2E-05 | 100-F-38 1E-05
116-F-1¢ 4E-05 | 100-F-i6 2E-05]118-C-2 2E-05 ] 100-F-12 1E-03
i16-K-2 4E-05 | JA JONES 2E-05 | 100-F-24 2E-05]100-B-11 1E-05
300-50 4E-051 100-D-12 2E-05 | 100-F-26:5 2E-05 [ 100-F-7 TE-06
100-D-20 3E-05] 1607-B8 2E-05 | 116-B-10 - 2E-05 ] 128-F-1 TE-06
116-N-3 3E-051100-H-24 2E-05 | 100-B-14:5 2E-05 | 100-F-9 TE-06
116-KE4 3E-05|116-DR-1&2 2B-05 1 100-B-5 2E-05 | 100-F-26:2 TE-06
118-DR-2:2 3E-05| 100-B-14:3 2E-05 | 116-DR4 2E-05[300 VTS 6E-06
116-F-3 3E-05 1 100-F-15 2E-05] 100-B-8:1 2E-05] 100-F-18 6E-06
100-K-55:1 3E-051100-F-4 2B-05} 100-F-23 2E-05| 100-F-14 4E-06
116-B-13 3E-05 [100-F-11 2E-05 | 116-F-7 2E-0
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Table 5-43b.

Indastrial / Commercial CTE Total Cancer Rigk Results..

CTE CTE CTE CTE
Waste Site ID | Cancer | Waste Site I} | Cancer | Waste Site ID | Cancer | Waste Site ED | Cancer

7 Risk Risk Risk Risk
316-5 2E-05 | 600-47 4E-06 | 1607-F2 4E-06 | 116-F-9 3E-06
116-F-14 2E-05 | 600-235 AE-06 | 1607-B9 4E-06 | 1607-D2:1 3E-06
316-2 2E-05 ] 128-C-1 4E-06 ] 1607-B11 4E-06 | 116-B-10 3E-06
100-3-49:4 IE-051118-B-10 4E-06{ 100-B-14:7 3E-G6} 116-D-2 3E-06
116-C-5 1505 | 103-D-12 4E-06 | 100-B-5 3E-06{ 116-D-9 3E-06
116-B-11 1E-05 | 160-F-16 4E-06 | 100-C-3 3E-06 | 100-F-15:1 3E-06
116-B-14 1E-05 | JA JONES 4E-06 | 100-F-26:7 3E-06 | 600-259 3E-06
116-F-11 9E-06 | 100-H-24 AE-06 | 1607-B8 3E-06}116-B-13 3E-06
115-KW-3 3E-06 | 116-KE-5 4E-061116-F-4 3E-06 | 600-23 3E-06.
116-C-6 7E-06 | 100-F-13 4E-06 | 1607-B7 3E-061118-B-5 3E-06
100-K-56:1 7B-06 | 100-F-4 4E-06 1 118-B-9 3E-06 ! 1607-H2 2E-06
100-F-35 6E-06 | 100-F-11 4E-06 | 100-D-48:4 3E-06116-B-3 2E-06
116-DR-9 6B-06 | 116-F-7 AE-06 | 100-H-21 3E-06 | 100-H-5 2E-06
116-K-2 6E-06 | 100-B-16 4E-061 100-D-48:1 3E-06 | 1607-D2:4 2E-06
116-H-1 5B-06 | 100-C-9:3 4E-06 1 316-1 3E-06 | 116-B-9 2E-06
116-N-3 5E-06 | 600-232 4E-06 | 100-D-48:3 3E-06] 116-B-4 25-06
118-F-8:1 5E-06 [ 100-X-33 4E-06 116-DR-1&2 3E-06{ 122-DR-1:2 2B-06
100-D-48:2 5E-06 | 100-B-14:3 4E-06 | 116-B-6A 3E-06 | 100-F-26:1 2B-06
100-K-55:1 SE-06 | 600-131 4E-06 | 100-H-17 3E-06 | 100-F-12 2E-06
116-KE~+4 5E-06 1 116-K'W-4 AE-06 1 1607-F6 3E-06| 116-B-12 2E-06
116-B-1 AE-06 | 628-1 4E-06 | 116-H-7 3E-06 | 100-D-21 2E-06
116-F-2 4EB-06 | 300-18 AE-06 | 1607-H4 3E-06 | 128-K-1 2E-06
100-F-37 4E-06 | 600-128 4E-06 | 116-DR-7 3E-06 | 300 ASH PITS 2E-06
118-B-3 4E-06 1 600-132 AB-06 | 100-F-23 3E-06 ] 100-B-14:6 2E-06
116-F-10 4E-06 | 100-K-30 AE-06 | 100-B-8:1 3E-06 | 100-F-38 2E-06
118-DR-2:2 4E-06 | 100-K-31 4E-06 | 1607-B10 3E-06 1 100-B-14:5 2E-06
106-B-8:2 48-06 | 100-K-32 4E-06 | 100-D-4 3E-06 | 100-B-11 2E-06
116-B-7 4B-06 | 120-N-1 4E-36 | 100-F-19:2 3E-06| 118-C4 2E-06
118-B4 4E-06 | 100-K-25 4E-06]116-B-15 3E-06 | 300-10 2E-06
116-F-6 4E-06 | 100-F-26:5 4E-06 | 100-D-52 3E-06 | 100-F-§ 1E-06
116-C-1 4E-06 | 600-233 4E-06 | 100-D-22 3E-06] 128-F-1 1E-06
F16-F-3 4E-06 | 116-D-7 4E-06 | 100-F-25 3E-06 | 100-F-7 1E-06
100-F-2 4E-06 | 106-D-20 4E-06 | 300-49 3E-06 | 600-1G7 1E-06
£18-4 4E-06 | 116-F-1 4E-06 ) 116-B-6B 3E-06 § 100-F-18 1E-06
600-181 4E-06 | 128-B-2 4B-06 | 1607-D2:3 3E-06 { 100-F-26:2 1E-06
i16-D-1A 4E-06 | 116-B-2 4E-06 | 100-F-24 3E-06 1300 VTS 1E-06
300-8 4E-06 1 116-K-1 4E-06 {6284 3E-06 | 1607-D4 1E-06
UPR-100-F-2 4E-06 [ 116-C-2A 4E-06 | 618-12 3E-06 | 116-7-5 8E-07
618-5 4B-06 | 118-C-2 4E-06 | 116-DR-4 3E-06 | 300-45 6E-07
600-204 4E-06 116-DR-6 4E-06 ] 116-D-4 3E-06 1 100-F-14 SE-07
€00-190¢ 4E-06 | 300-50 4E-06 | 100-D-49:2 3E-06}
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Draft A

Tahle 5-44a. Industrial / Commercial RME ILCR Results.

Waste Site ID Ili?gg Waste Site ID ;}j\gi Waste Site ID Ilﬂgg Waste Site ID ;%ER
316-5 2.E-03 | 116-F-2 2.E-05 | 116-F-7 7.E-06 | 100-F-19:2 4.E-06
116-F-14 1.E-03 | 1G0-F-25 2.E-05 1 100-K-33 7.E-06 [ 118-B-5 4 E-06
316-2 5.E-04 | 100-D-52 2.E-05 | 100-C-3 7.E-06 [ 116-D-9 3.E-06
118-B-3 2.E-04}1118-B4 2.E-05 | 116-KE-5 7.E-06 | 300-49 3.E-06
116-B-11 1.E-04 | 116-B-7 2.E-05 | 160-C-9:3 7.E-06 | 100-D-49:2 3.E-06
118-F-8:1 1.E-04}{118-B-9 2.E-05} 100-D-48:4- 7.E-06|116-D-2 3.E-06
116-B-1 1.E-04 | 116-F-6 2.E-05 | 600-232 7.E-06 | 600-23 3.E-06
100-D-48:2 1.E-04 | UPR-100-F-2 1.E-05| 116-KW-4 7.E-06 | 628-4 3.E-06
100-B-14:6 1.E-04 | 1607-D2:1 1.E-05] 100-B-16 7.E-06 | 600-107 3.E-06
118-B-10 1.E-04 | 300-10 1.E-05 | 600-131 7.E-06 | 116-F-5 3.E-06
116-B-14 8.E-05] 600-233 1.E-05 | 100-D-48:1 7.E-06 | 100-F-26:7 3.E-06
116-C-2A 7E-05]116-F-4 1.E-05 | 300-18 7.E-06 | 116-B-6B 3.E-06
100-K-56:1 6.E-(15 | 100-B-14:7 1.E-05 | 100-K-30 7.E-06[116-B4 2.E-06
116-C-5 6.E-05| 116-B-2 -1.E-05 | 628-1 7.E-06 | 1607-D2:3 2.E-06
116-DR-9 6.E-05 | 116-DR-6 1.E-057 120-N-1 7.E-061116-B-3 2.E-06
116-C-6 6.E-05 | 116-B-15 1.E-05 | 1607-B10 7.E-06 | 116-F-9 2.E-06 |
116-D-7 5.E-05 | 100-D-4 1.E-05 | 100-K-32 7.E-06 | 1607-H2 1.E-06
116-DR-7 5.E-05] 100-F-37 1.E-05{600-128 © ~ 7.E-06 | 100-H-5 1.E-06
1607-H4 5.E-05]618-4 1.E-05{ 100-K-29 7.E-06 | 100-F-19:1 1.E-06
316-1 5.E-05 | 100-B-8:2 1.E-05 | 100-K-31 7.E-06 | 122-DR-1:2 1.E-06
116-K-1 4.E-05 ] 116-B-6A 1.E-05 | 600-132 7.B-06 [ 600-259 8.E-07
116-C-1 4.E-05 | 600-235 9.E-06 | 1607-B7 7.E-06 | 116-B-9 7.E-07
116-H-1 4.E-05 | 600-190 9.E-06 | 100-H-21 7.E-06|116-B-12 6.E-07
100-D-49:4 © 4E-05i116-H-7 8.E-06|618-12 6.E-06| 118-C4 3.E-07
1607-F2 3.E-05|618-5 8.E-06 | 100-H-17 6.E-06 | 1607-D2:4 2.B-07
100-F-35 3.E-(5 | 100-D-48:3 8.E-06|116-F-1 6.E-06 | 128-K-1 0
116-KW-3 3.E-05 | 600-181 8.E-06 | 1607-F5 6.E-06 | 1607-D4 0
116-D-1A 3.E-05 | 600-204 8.E-06 | 1607-Bi1 6.E-06 | 300 ASH PITS 0
116-D-4 2.E-05{128-C-1 8.E-06 | 100-D-22 6.E-06 | 100-F-26:1 0
116-F-11 2.E-05 | 600-47 8.E-06 | 1607-B9 6.E-06 | 100-F-38 O
100-F-2 2.E-05 | 300-8 8.E-06 | 128-B-2 6.E-06 | 100-F-12 0
116-F-10 2.E-05 | 100-F-16 8.E-06{118-C-2 6.E-06 | 100-B-11 -
116-K-2 2.E-05 | JA JONES 8.E-06 | L00-F-24 5.E-06 | 100-F-7 0
300-50 2.E-05 ! 100-D-12 8.E-06 | 100-F-26:5 5.E-06| 128-F-1 0
100-D-20 2.E-05 | 1607-B8 7.E-06| 116-B-10- 4 E-06 § 100-F-9 0
116-N-3 2.E-05 | 100-H-24 7.E6-06 | 100-B-14:5 4.E-06 | 100-F-26:2 0
116-KE-4 2.E-05] 116-DR-1&2 7.E-06 | 100-B-5 4. E-06 | 300 VTS 0
118-DR-2:2 2.E-05] 100-B-14:3 7.E-06 | 116-DR-4 4.E-06 | 100-F-18 0
116-F-3 2.E-05 ] 100-F-15 7.8-06 | 100-B-§:1 4. E-06 | 100-F-14 0
100-K-55:1 2.E-05]100-F4 7.E-06 | 100-F-23 4.E-06 | 300-45 0
116-B-13- 2.E-05 | 100-F-11 7.E-061100-D-21 4, E-0%
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Human Health Risk Assessment
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Draft A

Table 5-44%. Industrial / Commercial CTE IL.CR Results.

Waste Site [D Igfji Waste Site ID I{I:E];:l Waste Site ID I(I:J]é% Waste Site ID i(i:;g%l:{
316-5 2.E-05 | 600-47 9.E-07 | 1607-F2 5E-07]116-F-9 0
116-F-14 2.B-051600-235 8.E-07 | 1607-B% 5.E-0711607-D2:1 0
316-2 1.E-05]128-C-1 8.E-07 | 1607-B11 5.E-071116-B-10 0
100-D40:4 8 E-06[118B-10 8.B-07 | 100-B-14:7 C4.B-07 116-D-2 0
116-C-3 7.E-06{ 100-D-12 8.E-07 | 100-B-5 4 E-07]116-D-9 G
116-B-11 7.8-06 | 100-E-16 3.E-G71100-C-3 4 B-07] 100-F-15:1 0
116-B-14 7.E-06 | JA JONES 8.E-07 | 100-F-26:7 4 E-07 1 600-259 0
116-F-11 6.E-06 | 100-H-24 - 8.E-07 | 1607-B§ 3.E-07 116-B-13 0
116-K'W-3 5E061116-KE-5 8.E-07] 116-F4 3.E-07 | 600-23 it
116-C-6 4 E-06 | 100-F-15 8.E-071607-B7 3.E-07] 118-B-5 0
100-K-36:1 4 B-06 1 100-F-4 8.E-07118-B-9 3.E-07 | 1607-H2 0
100G-F-35 3.E-06 | 100-F-11 8.E-07 | 100-D-48:4 3.E-071116-B-3 .0
116-DR-9 3.E-06| 116-F-7 8.E-07 | 160-H-21 3.E-07 | 100-H-5 0
116-K-2 3.5-061 100-B-16 8.E-07 | 100-D-48:1 3.E-0711607-D2:4 0
116-H-1 2.E-06 | 100-C-9:3 8.E-G7|316-1 2.E-07 | 116-B-9 0
116-N-3 2.E-06 | 600-232 8.E-07 ) 100-D-48:3 2.E-071116-B4 0
1i8-F-8:1 2.E-06 1 100-K-33 8.E-07| 116-DR-1&2 2E-07122-DR-1:2 0
100-D-48:2 2.B-06 | 100-B-14:3 8.E-07] 116-B-6A 1.E-07 ] 100-F-26:1 ¢
100-K-35:1 2.E-06 | 600-131 8.E-07 1 100-H-17 1.E-07{ 100-F-12 0
‘116-KE-4 2.E-061116-KW-4 8.E-07 | 1607-F6 5.E-08|116-B-12 0
116-B-1 1.E-06 | 628-1 8.E-07§116-H-7 4.E-08 | 100-D>-21 . 0
116-F-2 1.E-06 | 300-18 8.E-07 | 1607-H4 3.E-08|128K-1 4]
100-F-37 1.E-061600-128 8.E-07{ 116-DR-7 2.E-08 | 300 ASH PITS 0
 118-B-3 1.E-06 | 600-132 8.E-07 | 100-F-23 2.E-09 | 100-B-14:6 0
116-F-10 1.E-06 | 100-K-30 8.E-07 | 100-B-8:1 2.E-09 | 100-F-38 0
113-DR-2:2 1.E-06 | 100-K-31 8.E-07 | 1607-B10 01 1060-B-14:5 0
100-B-8:2 1.E-061 100-K-32 7.E-07 | 100-D-4 01100-B-11 0
116-B-7 1.E-061 120-N-1 7.E-07 | 100-F-19:2 0(118-C4 0
118-B-4 1.E-061 100-K-29 7.E-07 1 116-B-15 0]300-10 ¢
116-F-6 1.E-06 | 10(-F-26:5 7.E-07 | 160-D-52 ¢ | 100-F-9 0
116-C-1 L.E-06 | 600-233 7.E-07 | 100-D-22 0| 128-F-1 O
116-F-3 1E-06|116-D-7 7.E-071100-F-25 0! 100-F-7 0
100-5-2 1.E-06{ 100-D-20 7.E-07 | 300-49 0 | 600-107 0
618-4 9.E-07 | 116-F-1 7.E-07 | 116-B-6B 0 100-F-18 ¢
600-181 9E-07]128-B2 7.E-G7 | 1607-D2:3 0| 100-F-26:2 4]
116-D-1A 9.E-07] 116-B-2 6.E-07 | 100-F-24 0300 VTS 0
3G0-8 $ B-07]116-K-1 6.E-07] 6284 0] 1607-D4 0
UPR-100-F-2 9E-071116-C-2A 6.5-07 1 618-12 01 116-F-5 ]
618-5 9 E-07]118-C-2 5.E-07 | 116-DR-4 0 1300-45 ]
600-204 9.E-07 | 116-DR-6 5.E-07]116-D-4 0| 100-F-14 0
600-120 9.E-07 | 3006-50 5.E-07{ 100-D-49:2 0
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Human Health Risk Assessment

DOE/RL-2007-21

Draft A -

- Table 5-45a. Industrial / Commercial RME Tdtal Radiation Dose Results.

Waste Site ID Dose WasItESlte RMEIEOSE Wasltlt;Slte Dose Waste Site ID Dose
{mrem/yr) (mrem/yr) {mrem/yr) {(mrem/yr)
316-5 1E+02 | 116-B-13 2E+00 | 600-235 1E+00 | 100-D-21 8E-01
116-F-14 5E+01§ 116-F-2 2E+00 | 600-233 LEH0 | 100-F-23 SE-01 | .
316-2 3E+01 | 100-D-52 1E+H)G | 600-232 1E+H00 1 116-D-9 S8E-01 |
118-B-3 1E+01 | 118-B4 1E+00 | 600-204 1E+00 | 100-F-26:7 SE-01
116-B-11 SE+00 | 116-B-7 1E+00 | 600-190 1E+00 | 300-49 8E-01
118-F-8:1 ~ SEH)0 | 116-F-6 1E+00 | 600-181 1E+00 | 100-D-49:2 8E-01
116-B-1 7E+00 | 118-B-9 1E+H)} | 600-132 1E+00 | 600-107 8E-01
UPR-100-F- . :
100-D-438:2 TE+00 |2 1E+G0 | 600-131 1E+00 | 116-D-2 8E-01
100-B-14:6 6E+00 | 1607-D2:1 1E+00 | 600-128 1E+Q0 | 116-B-6B 8E-01
118-B-10 6E+00 1 116-F-4 - TEHOO | 128-C-1 1E+00 | 116-B-4 8E-01
116-B-14 5E+00 | 100-B-14:7 1E+00 § 100-K-33 1EHOQ | 628-4 7E-01
116-C-2A 4E+001 116-B-2 TEHI0 | 100-K-32 1E+00 | 1607-D2:3 7E-01
100-K-56:1 4E+00 | 116-DR-6 1E+00 | 100-K-31 1E+001]116-B-3 7E-01
116-C-5 4E+00 [ 116-B-15 1E+HO0 | 100-K-30 1E+00 | 116-F-9 7E-(1
116-DR-9 4FE+00 | 100-D-4 1E+00 | 100-K-29 1E+00 | 122-DR-1:2 7E-01
116-C-6 AE+00 | 116-B-6A 1E-+00 | 100-F-37 1E+00 } 100-F-19:1 7E-01
116-D-7 4E+00 | 100-B-8:2 1E+00 | 100-B-16 1E+00 | 100-H-5 7E-01
316-1 3E+H)0 | 1607-B8 1E-+00 | 618-12 1E+00 | 600-259 7E-01
116-DR-7 3EHO0 | 618-5 1E+00 | 116-DR-1&2 1E+00 | 600-23 7E-01
116-K-1 3E+(0 | 6184 1E+00 1 100-D-48:4 1E+00} 116-B-12 TE-01
116-C-1 . 3E+00 | 600-47 1E+H30 | 100-D-48:1 1E+00 | 116-B-9 TE-(1
1607-H4 3E+00 | 1607-B10 1E+00 | 164G7-B7 1E+00 1 1607-H2 TE-Q1
100-D-49:4 3EH0 | 100-D-48:3 1E+00 { 100-H-17 1E+00 | 1607-D2:4 6E-01
116-H-1 3E+00 | 300-8 1E+00 | 116-F-1 9E-01] 128-K-1 O6E-01
100-E-33 2E+00 | 116-H-7 - 1E+30| 1607-F6 9E-01 | 100-F-26:1 "~ 6E-01
1607-F2 2E+00 | 100-B-14:3 1E+00 | 128-B-2 9E-01 | 1607-D4 6E-G1
116-K'W-3 2E+00 | 300-18 1E+H)( | 1607-B11 9E-(1 | 100-F-38 6E-01
1300 ASH
116-D-1A 2E-+00 | 100-C-9:3 1E+00 | 100-1>-22 9E-01 ; PITS 6E-01
116-D-4 2EH30 | 100-C-3 1E+00 | 1607-B9 9E-01 | 100-F-12 5E-01
116-F-11 2E+06 | 100-D-12 1E+00 | 118-C-2 9E-01 | 100-B-11 5E-01
100-F-2 2E+00 | 120-N-1 1EH00 | 100-F-24 9E-01]118-C-4 SE-01
116-F-10 2E+00 | 100-F-16 1E+00 | 100-F-26:5 9E-01 | 300-10 5E-01
300-50 2E+00{ 116-KW-4 1E+00 | 100-H-21 9E-01 | 128-F-1 4E-01
116-K-2 2E+H)0 | 116-KE-5 1E+00 { 100-B-14:5 9E-01 | 100-F-7 4E-01
100-D-20 2E+00 | 100-H-24 1E+H00 | 116-B-10 9E-01!100-F-9 3E-01
118-DR-2:2 2E+00 | 100-F-15 1E+00 | 100-B-5 8E-01 [ 100-F-26:2 3B-01
116-KE-4 2E+00 | 100-F-11 1E+00 | 116-DR-4 8E-01 | 100-F-18 3E-01
116-F-3 2E+00 { JA JONES 1E+00 | 118-B-5 8E-01 [ 300 VTS 3E-01
116-N-3 2E+H00 | 100-F-4 1E+00 | 116-F-5 8E-01 | 100-F-14 2E-(1
100-F-25 2E+00 | 116-F-7 1E+00 | 100-F-19:2 8E-01 | 300-45 2E-01
100-K-55:1 2E+00 | 628-1 1E+00 | 100-B-8:1 3E-0
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Table 5-45h. Industrial / Commercial CTE Total Radiation Dose Resulis.

. CTE Dose | Waste Site | CTE Dose | Waste Site | CTE Dose \ CTE Dose
Waste Site ID (mrem/yr) in ' {mrem/yr) - ID {mrem/yr) Waste Site ID (mrem/yr)
316-5 6E+00 | 120-N-1 7E-01 | 1607-F2 7E-01 | 100-D-49:2 SE-01
ii6-F-14 SEH00 | 116-KW-4 7E-01 | 1607-B¢% 7E-01 | 116-F-0 5E-G1
316-2 3E+30 | 116-KE-5 7E-01 | 1607-B11 7E-011116-B-10 5E-01
100-D-49:4 2E+H00 | 100-F-16 7E-01 | 100-B-5 7E-01[116-D-2 SE-01
116-C-5 2E+001 100-C-9:3 | TE-01 | 100-B-14:7 TE-01]116-D-9 5E-01
116-B-11 2E-+-00 | 100-H-24 7E-01 { 100-C-3 TE-01 | 100-F-19:1 5E-01
116-B-14 2E+00 1 100-F-11 TE-01 | 100-F-26:7 7E-01 | 600-259 S5E-01
116-F-11 2E+00 | JA JONES TE-01 | 116-F-4 7E-01 | 116-B-13 5E-01:
116-K'W-3 2E-+H00 | 100-F-4 7E-(1 | 1607-B8 6E-01 | 118-B-5 5E-01
116-C-6 2E+00 | 100-B-14:3 7E-01 | 1607-B7 6E-01 | 600-23 SE-G1
100-K-56:1 1E+00 | 100-E-15 7E-011]118-B-9 6E-01 | 100-H-5 5E-01
100-F-35 1E+30{ 116-F-7 7E-01 | 1060-D-48:4 6E-01 [ 116-B-3 5E-01
116-DR-9 1E+H)0 | 628-1 7E-01|316-1 6E-01]116-B-4 5E-01
116-K-2. 1E+00 | 600-235 TE-01 | 100-D-48:1 6E-01 | 116-B-9 5E-01
116-H-1 1E+00 | 600-233 7E-01 | 100-D-48:3 6E-01 | 1607-D2:4 SE-01
116-N-3 9E-01 | 600-232 7E-011116-DR-1&2 6E-01 | 1607-H2 5E-01
118-F-8:1 9E-01 | 600-204 7E-01 | 100-H-21 6E-01 | 122-DR-1:2 5BE-01
100-D-48:2 9E-01 | 600-150 TE-01]|116-B-6A 6E-01 1 100-F-26:1 5E-01
100-K-55:1 9E-01 | 600-181 7E-01 | 100-H-17 6E-01 | 100-F-12 5E-01
116-KE-4 9E-01 | 600-132 7E-01 | 1607-F6 6E-01|116-B-12 AE-01
1.16-B-1 QE-01 | 600-131 TE-01 | 116-H-7 6E-01 | 100-D-21 - 4E-01
116-F-2 8E-01 1 600-128 7E-011116-DR-7 6E-01 | 128-K-1 4E-01

. ’ 300 ASH

118-B-3 8E-01128-C-1 7E-(1 ) 100-B-8:1 6E-(1 | PITS 4E-01
118-DR-2:2 BE-01 | 100-K-33 TE-(01 | 100-E-23 6E-01 | 100-F-38 4E-(1
116-F-10 8E-01 1 100-K-32 7E-01{1607-B10 6E-G1 | 100-B-14:6 AE-01
106-B-8:2 88017 100-K-31 7E-01 | 100-F-19:2 6E-01 | 100-B-14:5 4E-01
116-8-7 8E-01 | 100-K-30 7E-01 | 1607-H4 6E-01 1 100-B-11 3E-01
118-B-4 8E-(1 | 100-K-29 7E-01 | 100-D-4 6E-01 1 118-C-4 3E-01
116-C-1 ZE-01 | 100-F-37 TE-01 1 100-D-52 6E-01 | 300-10 3E-01
116-F-6 2E-01 1 100-B-16 TE-01 | 100-D-22 6E-01 1128-F-1 3E-01
116-F-3 8E-01 | 100-F-26:5 7E-01]116-B-15 6E-01 | 100-F-9 3E-01
100-F-2 EE-01 | 100-D-20 TE-01(618-12 6E-01 1 100-F-7 3E-01
618-4 $E-01 | 128-B-2 TE-01 | 360-49 6B-01 | 100-F-18 3E-01
300-8 SE-01 1 116-D-7 7E-Q1 | 100-F-25 6E-01 | 600-107 2E-01
116-D-1A 8E-011116-F-1 TE-01 | 116-B-6B SE-01 | 1607-D4 2E-01
G00-47 8E-011116-B-2 7E-3111607-D2:3 3E-01 | 100-F-26:2 - 2E-01
618-3 8E-01 | 116-K-1 7E-01 | 100-F-24 5E-01 [ 300 VTS 2E-01
JPR-100-F-2 SE-01 | 116-C-2A TE-01 | 6284 5E-01 | 116-F-5 2E-01
300-13 SE-01 1 300-50 TE-01 | 116-DR-4 5E-01 | 300-45 1E-01
118-B-i0 SE-OL | 118-C-2 7E-G1[{116D4 SE-01 [ 100-F-14 9E-02
100-D-12 7E-01]116-DR-6 7E-01 1 1607-D2:1 5E-01
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Table 5-46a. Industrial / Commercial RME Incremental Radiation Dose Results.

RME . . RME RME
Waste Site ID Dose WasIt]t; Site | RME Dose | Waste Site Dose Waste Site ID Dose
(mrem/yr) (mrem/yr) : D {mrem/yr) _ (mrem/yr}
316-5 1.E+02 | 116-B-13 1.E+00 | 600-204 - 4,E-01 | 100-D-21 2.E-01
116-F-14 5E+01|116-F-2 - 9.E-01 | 600-181 4.E-0]1 | 100-F-23 2.E-01
316-2 3. E+01 1 100-D-52 8.E-01 | 600-232 4.E-G1{116-D-9 1.E-01
118-B-3 1.E+01{118-B-4 8.E-01 | 606-235 4.E-01 | 100-F-26:7 1.E-01
1 116-B-11 7.EH0 ! 116-B-7 8.E-01 | 600-190 4 E-01 | 300-49 1.E-01
118-F-8:1 7.EH00 | 116-F-6 8.E-01 | 600-233 4. E-01 | 100-D-49:2 1.E-01
116-B-1 6.E+00 | 118-B-9 8.E-01 | 100-B-16 4.E-01 | 600-107 1.E-01
UPR-100-F- _ _
100-D-48:2 6.EH0 |2 |, - 8.E-01 | 628-1 4.E-01]116-D-2 1.E-Q1
100-B-14:6 5.E+00 | 1607-D2:1 7.E-01 | 100-K-26 4 E-01|116-B-6B 1.E-01
118-B-10 S5EH0011i6-F4 7.E-01 | 100-K-30 4 E-011116-B-4 1.E-)?
116-B-14 4 E+00 | 100-B-14:7 6.E-01 | 100-K-32 4.E-01]{628-4 9.E-02
116-C-2A 4 E+00| 116-B-2 6.E-01 | 100-F-37 4.EB-01 | 1607-D2:3 9.E-02
100-K-56:1 3.E+00 { 116-DR-6 6.E-01 | 100-K-31 4.E-01{116-B-3 8.E-02
116-C-5 3.E+00|116-B-15 5.5-01 | 100-K-33 4.E-01 | 116-F-9 6.E-02
116-DR-9 3.E+00 | 100-D-4 5.E-01]128-C-1 4.E-01 { 122-DR-1:2 2.E-02
116-C-6 3.E+00| 116-B-6A 5.E-01 [ 600-128 4.E-01 | 100-F-19:1 - 2.E-02
116-D-7 3.E+00 | 100-B-8:2 5.E-01 | 600-131 4.E-01 { 100-H-5 2.E-02
316-1 3.E+H00 | 1607-B& 5.E-01 | 618-12 4 E-Q1 | 600-259 8.E-03
116-DR-7 3.E+00 | 618-5 4.E-31]116-DR-1&2 -4,E-01 | 600-23 8.E-03
116-K-1 2E+H00|618-4 4.E-01 [ 100-D-48:4 4E-01]116-B-12 4 E03
116-C-1 2.E+00 { 600-47 4.E-01 | 100-D-48:1 3.E-01]116-B-9 9.E-04
1607-H4 2.E+H00 ] 1607-B10 4.E-01 | 1607-B7 3.E-01 | 1607-I12 0
100-D-49:4 2.E+00 | 100-D-48:3 4.E-011100-H-17 3.E-0111607-D2:4 0
116-11-1 2.E+00 | 300-8 4.E-01|116-F-1 3.E-01 | 128-K-1 0
100-F-35 2.E+00 ] 116-H-7 4 E-01 | 1607-Fs 3.E-01 ] 100-F-26:1 0
1607-F2 2. E+00 | 100-B-14:3 4 E-011128-B-2 3.E-0111607-D4 0
116-KW-3 2.E+00 | 300-18 4 E-01]1607-B11 3.E-01 ] 100-F-38 0
‘ 1300 ASH :
116-D-1A 2.E+00 | 100-C-9:3 4.E-01 | 100-D-22 3.E-01 | PITS 0
116-D-4 1.E+00 | 100-C-3 4.E-01 | 1607-B9 3.E-01] 100-F-12 0
116-F-11 1.E+00 | 100-D-12 4.E-01]118-C-2 3.E-01{100-B-11 0
100-F-2 1.E+00 [ 120G-N-1 4.E-01 | 100-F-24 3.E-01]118-C4 0
116-F-10 1.E+00 | 100-F-16 4 E-01 | 100-F-26:5 2.E-01 :300-10 G
300-50 1.E+00 | 116-KE-5 4.8-01 1 100-H-21 2.E-01|128-F-1 0
116-K-2 LEH0 | 116-KW-4 4.E-01 | 100-B-14:5 2.E-01 | 100-F-7 "0
100-D-20 1.5+00) 100-H-24 4.E-01 | 116-B-10 2.E-01]100-F-9 0
118-DR-2:2 1.E+G0 | 100-F-15 4.E-01 | 100-B-5 2.E-01 | 100-F-26:2 0
116-KE-4 1.E4+00| 100-F-11 4.E-01 i 116-DR-4 - 2. E-01|100-F-18 0
116-F-3 1.E+H30 t JA JONES 4E-011118-B-5 2.E-011300 VTS 0
116-N-3 1.E4+G0 | 100-F-4 4.E-01 [ 116-F-5 2.E-01 | 100-F-14 0
100-F-25 1 E+00 | 116-F-7 4 E-01 | 100-F-19:2 2. E-01|300-45 {
100-K-55:1 1.E+00 | 600-132 4.E-0] | 100-B-8:1 2.E-01
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Table 5-46b. I[ndustriai [ Commercial CTE Incremental Radiation Dose Results.

. CTE Dose | Waste Site | CTE Dose | Waste Site | CTE Dose . CTE Dose
Waste Site ID {mrem/yvr}| . 1D (mzrem/yr) iD (mrem/yr) Waste Site ID {mrem/yr)
316-5 5.EB4+001 120-N-1 2.E-01 | 1647-F2 0 E-02 | 100-D-49:2 0
116-F-14 4 F+00 | 116-KE-5 2.E-0111607-B9 8.E-02116-F-9 0
316-2 3EH00 | 116-KW-4 2.E-G1} 1607-B11 8.E-02]116-B-1¢ 4]
100-D-49:4 2. E+00 | 100-F-16  2.E-011106-B-5 8.E-02]116-D-2 0
116-C-5 1.E+00 | 160-C-9:3 2.E-011100-B-14.7 8.E-02]116-D-9 0
116-8-11 ‘ 1.5+00 | 100-H-24 2 E-G1 | 100-C-3 7.E-02.| 100-F-19:1 0
116-B-14 1.E+00 1 100-F-11 2.E-G1 | 100-F-26:7- 7.E-02 | 600-259 4]
116-F-11 1.E+H00 1 JA JONES - 2E-01f116-F4 7.E-021116-B-13 {
116-KW-3 - 9.E-01{ 100-F-4 2.E-01 | 1607-B8 5.E-02|118-B-5 0
116-C-5 9.E-011100-B-14:3 2.E-01 | 1607-B7 5.E-02 | 600-23 0
100-K-56:1 8.E-01 | 100-F-15 2.E-011118-B-9 5.E-02 | 100-H-5 0
100-F-35 6.E-01 | 116-F-7 2.E-G1 | 100-D-48:4 5.E-021116-B-3 )
116-DR-9 5.E-01] 600-132 2.E-01]316-1 5.E-02|116-B4 O
116-K-2 5.E-01 | 100-KX-29 2.E-01|100-D-43:1 5.E-02{116-B-9 0
116-H-1 4, B5-011600-181 2.E-01 | 100-13-48:3 . 4 B-02 | 1607-D2:4 01
116-N-3 4 BE-01 | 100-X-30 - 2.E01|116-DR-1&2 4 E-02 | 1607-H2 0
118-F-8:1 3.E-01 | 600-150 2.B-01 } 100-H-21 2.E-02{122-DR-1:2 Q
100-D-48:2 3.E-01 100-K-31 2.E-01] 116-B-bA 1.E-02 | 100-F-26:1 0
100-K-55:1 3.3-01 ] 600-204 - 2.E-01 | 100-H-17 1.E-02 | 100-F-12 0
116-KE-4 3.5-01] 100-K-32 2 EB-011 1607-F6 6.5-04 | 116-B-12 0
1156-B-1 3.E-01 | 100-F-37 2.E-01 | 116-H-7 0]100-D-21 0
116-F-2 3.E-011] 100-K-33 2.E-01 | 116-DR-7 0] 128-K-1 0

_ ‘ 300 ASH

118-8-3 2 E-01 | 100-B-16 2.E-01 | 100-B-8:1 O | PITS O
113-DR-2:2 2.E-01 ] 600-232 2.B-01 | 100-F-23 0] 100-F-38 0
116-F-1¢ Z.B-01 | 600-233 2.E-01 | 1607-B10 01160-B-14:6 0
100-B-8:2 2.E-011128-C-1 2.E-01] 106-F-19:2 01 100-B-14:5 0
116-B-7 2.B-01{ 600-235 2.E-01{ 1607-H4 0 100-B-11 0
118-B4 2.E-011628-1 2.E-01|100-D-4 0| 18-Cc4 0
116-C-1 2.E-011600-128 2.E-01 | 100-D-52 01{300-10 4]
116-F-6 2.E-01]600-131 2.E-01}100-D-22 0| 128-F-1 0
116-F-3 : 2.E-01 | 160-F-26:5 1.E-01|116-B-13 0 100-F-9 0
100-F-2 2.E-011] 100-D-20 1.E-01|618-12 01 100-F-7 0
6184 2E-011128-B-2 - | . 1.E-G1 | 300-49 0| 100-F-18 0
300-8 2.E-01] 116-D-7 1.E-01 | 100-F-25 0| 600-107 0
116-D-14 2.E-011116-F-1 1.E-01 | 116-B-6B 0| 1607-D4 0
600-47 2.E-011116-B-2 1.E-01| 1607-D2:3 © 01 100-F-26:2 0
618-5 2.E-011116-K-1 1.E-G1 1 100-F-24 01300 VTS 0
UPR-100-F.2 2E-011116-C-2A 1.E-01 | 628-4 0] 116-E-5 9
300-18 2.E-01|300-50 1.E01i116-DR-4 0] 300-45 4]
118-8-10 2.E-01]118-C-2 1.E-01|116-D4 0] 100-F-14 0
100-D-12 2.E-011116-DR-6 9.EB-02 | 1607-D2:1
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Table 5-47a. ‘ Industrial / Commercial RME Total Hazard Index Results.

Waste Site [D | RME Il Wa‘;t; Site | rvE mI1 W“Itﬁ Site | MEHI | Waste Site ID | RME HI
100-K-33 35-01 | 1607-D21 AT-02 | 100-D49.2 3502 | 100-F-26:5 3E-02
600-23 2601 116-D4 4E-02 | 100-D-482 3502 600-131. 3602
6154 2F-01 | 100-H5 4502 | 116 KW-3 3E.02 | 100-F-2 3E-02
128-C-1 2E-01 | 100-H.24 4502 | 116-K-2 3502 | 116-B-15 3E-02
300-10 1501 | 100-C-3 4E02 | 116.C5 3E02| 116-N-3 302
1607-B3 1E-01 | 30049 4502 | 100-K-36.1 3E-02 | 116-C-6 3E-02
600-181 OF-02 | 100-F-24 4502 | 100.K-55:1 3E-02 | 100-K-31 3502
118-C4 OE-02 | 118-B4 302 | 116-C-1 3502 | 100-B-146_ 3E-02
316-1 8E-02 | 100-1L17 3E-02 | 116-DR-1&2 3B02| 100F35 3E-02
6284 8E-02 | 1607-D24 3E-02 | 116-F-3 3E-02 | 11654 3E-02
600-190 7502 | 100-F-25 3E-02 | 116-K-1 3B-02 | 100-K-29 3602
600-204 7E-02 | 116DR-9 | 3E-02 | 100-D48:1 3E-02 | 1607-D4 2502
100-K-30 6E-02| 116-B-10 3502 | 11652 3E-02 | 3008 3502,
3162 6502 | 116-F-1 3502 | 116.F-11 3502 | 300-18 2E-02
300 ASH -
PITS SE-02 | 100-D-21 38-02 | 100-B-5 3B-02 | 628-1 2502
UPR-100F-
100-K-32 5E-02 |2 3B-02 | 116-F-6 3502 | 128-K-1 2E-02
11657 5E-02 | 113-DR22 3E-02 | 116 B4 3502 | 100-F-2677 2E-02
100-D4 4E-02 | 116.B-9 3E-02 | 116.B-14 3E-02 | 300 VTS 2602
1607-F6 4E-02 | 100-F38 3E-02 | 116-B-1 3E.02 | 600235 " 2E02
100-F-37 4E-02 | 116-B-13 3E-02 | 100-F-15 3502 | 160-B-16 202
118-F-8:1 4502 | 116-KE-4 3E-02 | 100-F-11 3E-02] 100-B-1433 2E-02
100-D22 AE-02| 118-B.9 3502 | 100-F4 3E-02 | 100-C-9:3 2E0
300-50 AE02 | 116-F-10 36502 | 116.F0 35-02 | 600-107 7502
160712 4E-02 [ 100-D-12 3802 116.B-12 3E-02 | 1002611 2502
1607-H4 4502 | 116-B-3 3502 | 100-F-19°1 35-02 | 100-B-11 2502
100-H-21 4E02|118-B3 T 3E02|116F7 | 3B-02) 128.F-1 2502
1607-B11 " 4E-02 | 100-D20 AE02 | 1607-F2 3E-02| 600232 2502
T607-B10 4502 | 116-B-7 3E-02 ] 100-B-82 3502 | 600-132 202
100-B-14:7 4E-021 116.C2A 3502 | 116-B-2 3E-02 | 100-F-12 2E-02
100-F-23 402 | 116.B-11 3E-02 | 1607-D23 3E-02 | 100-B-14:5 202
118-C2 4502 | 116-B-6A 3E-02 | 116-D-7 3E-02 | 100-F-9 202
1607-B9 AE-02] 100-F-19:2 3E-02 | 600-259 3E.02] 100-F-7 T 2R
100-F-16 4502 | 100-B-8:1 35-02 ] 100-D-52 3E-02 | 100-F-14 2E02
116-B6B AT02 | 100-D-484 3E-02] 600-128 3602 | 120:N-1 2E-02
118B-10 4E-02 | 100-D 483 35402 6185 3F-02 | 100-F-26:2 2002
1607-B7 4602 | 116.D-1A 302 | 116.KE5 3E-02 | 30045 )
116001 4502 | 116-D-2 3E-02 | 122.DR-12 3602 | 600-233 2502
JA JONES 4502 | 116.DR7 3602 | 116.5-14 3502 | 1165 2502
618-12 402 | 116.DR-6 3602 | 116.KW4 3502|3163 2603
12882 AF02 | 116.DR4 3502 | 118-B-5 3E-02 | 100-F-18 1E-02
100-D-494 4E-02 | 116-D9 3E-02 | 60047 AE0

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
June 2007 - 5-284



DOE/RL-2007-21

Draft A

Human Health Risk Assessment

Tabie 5-47h. Industrial / Commercial CTE Total Hazard Index Resuits.

P

Waste Site I? | CTE HI -W"‘slt;“;s“e CTE HI Was;; Site | ~TEHI |WasteSiteID | CTE HI
600-181 4502 | 10055 TE-02 | 116-B-6A 1502 | 116.N3 502
118-C4 2502 | JA JONES 1E-02 | 100-K-56-1 1502 | 116-F-14 152
600-23 3602 116-F-1 1E-02 | 100-K-55:1 1502 | 118-B5 1602
600-204 302 | 116-H-1 1E02 | 116.B-7 102 | 60047 1502
128-C-1 3E.02| 116-D-4 1502 | 116-DR-1&2 TE-02 | 100-F26.5 OE-03
3161 TE-02 | 100-K31 1502 | 116.K-1 TE02|118-B-0 9F-03
100-F-37 7E-02 | 100-D-20 1E-02 | 100-D48:1 TE-02 | 128K 1 9E-03
6184 25-02 | 118-DR-2:2 TE-02 | 116-F-11 1502 | 100-F-35 9E-03
3162 200 | 118-B-10 1502 | 116F3 TE-02 | 300 VIS 9E-03
600-150 F-02| 118-B4 iE02| 116.B.4 1E-02 | 3008 9E.03
100-K-30 2502 | 100-F-24 1602 | 1166, 1502 116-C6 9E03 | -
600-128 1E-02 | 100-F-25 1E02 | 116.-F2 15-02 | 628-1 9E-03
118781 1E-02 | 116-B-10 1E-02 | 116-B-14 TE-02 | 600-235 9E-03
GPR-100-F-
100-11-21 1E-02] 2 15-02 | 100-F-11 1E-02| 100-B-16 9E-03
116-8-7 TE-02 | 126-B2 1E-02 | 100-B-5 1502 | 100-C93 OE-03
300 ASH !
PITS 1E-02 | 116-B-9 1E-02 | 100-F-15 1E-02 | 100-B-14:3 9E-03
160753 TE-02 | 100-K-32 1502 | 116-C-1 1502 | 100-F-12 9E-03
100-D-22 TE-02 | 100-H-17 15-02 | 100-F4 1E-02 | 600-107 SE-03
1607112 TE02| 100-C-3 15021 116.B-12 15-02 | 100-F-38 RE-03
1607-56 1602| 116B-13 “1E-02 | 116.F-9 1E-02 | 128-F-1 8503
1607-E4 1R-02 | 116-KE4 1E-02 | 11657 1E-02 | 600-132 8503
300-10 TE-02 | 30049 502 ]| 116-C5 1502 100-B-11 8E-03
116-8-15 1E-02| 100-D-12 1E-02 | 100-B82 1E-02 | 300-18 8E-03
1003147 TE.02 | 116-F-10 15-02 | 116.KE-5 1E-02 | 100-F-9 RE-03
100-D4 1602 | 1607-D2:1 1E-02 | 116B-1 1502 | 100-K-29 RE-03
100-K-33 1E-02 | 116-B-11 TE-02 | 1607-F2 1502 | 100-F 267 RE-03
T607-B11 15-02| 116-C2A 1502 | 100-F-19:1 15-02 | 600-232 8E-03
1607810 1502 | 116-D-1A 1E-02 | 116-B2 TE-02 | 100-F 2611 SE-03
300-50 1502 ] 100-D483 1502 | 1607-D2:3 1E-02 | 100-F-7 SE-03
100-H.24 1E-02 | 116-D-2 1502 | 116-D-7 1502 | 100-B-14 8E-03
615.12 1E.02| 116.DR-7 1E-02 ] 600-259 150211654 75-03
1607-B9 1502 | 100-B-81 TE-02 | 100-D-52 16-02 | 100-F-262 TE03
100-D-494 15.02| 116.DR-6 1502 | 100-E-192 1E.02 | 116-F-5 7E-03
1607-B7 F-02| 116-DR-4 1E-02 | 618-5 15-02 | 100-F-14 7E-03
[607-D24 1E-02 | 116-D9 1E02 | 118-B-3 1502 | 1607-D4 6E03
[16.DR5 1502 | 100-D48:4 1502 | 6284 1502 | 316-5 6F-03
T06F-23 15-02 | 100-D-49-2 15-02 | 600-131 1502 | 100.F-18 6503
T18-C2 1502 | 100-D482 1502 | 122-DR-1:2 TE-02 | 30045 6E-03
100-F-16 1502 | 116-B3 TE-02 | 116K W4 TE-02 | 600-233 6E-03
1 16-B.6B 1502 | 116-KW-3 1E-02 | 100-5-2 TE-02 | 120-N-1 TSE03
100-D-21 502 | 116 K2 1E-02 | 100-B-14%6 TE-02

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA

June 2007

5-285



Human Health Risk Assessment

DOE/RL-2007-21

Draft A

Table 5-48a. Industrial / Commercial RME Hazard Index:
Ratio of Background and Total HI Values.

Waste Site ID RME Hi | Waste Site RME HI | Waste Site RME HI1 Waste Site ID RME HI
_ ratio 1D ratio L)) ratio ratio
100-K-33 3.E-01 [ 1607-D2:1 11 100-D-48:2 11 100-F-26:5 1
600-23 4.E-01|116-D-4 1] 100-D-49:2 1]600-131 1
618-4 4.E-01 | 100-H-5 1| 116-KW-3 1| 100-EF-2 1
128-C-1 5.E-01 1.100-H-24 1116-K-2 11116-B-15 1
300-10 6.E-01 | 100-C-3 1]116-C-5 1]116-N-3 1
1607-B8 7.E-01]300-49 1] 100-K-56:1 11116-C-6 1
600-181 8.E-01 | 100-F-24 1 100-K-55:1 11100-K-31 1
118-C-4 9.E-01]118-B-4 17116-C-1 1] 100-B-14:6 1
316-1 9.E-01 | 100-H-17 1]116-DR-1&2 11 100-F-35 1
628-4 1.E+00 | 1607-D2:4 1]116-F-3 1|116-F-4 1
600-190 . 1.E+00 | 100-F-25 1]116-K-1 1[100-K-29 I
600-204 1.E+00 | 116-DR-9 1] 100-D-48:1 1| 1607-D4 1
100-K-30 1.E+00 | 116-B-10 1]116-F-2 1]300-8 1
316-2 1.E+00 | 116-F-1 11116-F-11 11300-18 1
300 ASH i
PITS 1.E+00 | 100-D-21 1| 100-B-5 1]628-1 1
UPR-100-F-
100-K-32 12 1[116-F-6 1j128-K-1 1
116-H-7 1{118-DR-2:2 1]116-B-4 11 100-F-26.7 1
100-D-4 1]116-B-9 1[116-B-14 1300 VTS 1
1607-F6 1{ 100-F-38 1{116-B-1 1| 600-235 1
100-F-37 11116-B-13 1{100-F-15 11100-B-16 1
118-F-8:1 1|116-KE-4 1]100-E-11 1]1G0-B-14:3 1.
100-D-22 1]1118-B-9 1] 100-F-4 11100-C-9:3 1
300-50 1i116-F-10 1|/116-F-9 116006-107 1
1607-H2 1]100-D-12 11116-B-12 1 100-F-26:1 1
1607-H4 1]116-B-3 11100-F-19:1 i|100-B-11 1
100-H-21 1]118-B-3 1]116-F-7 1| 128-F-1 1
1607-B11 11100-D-20 11 1607-F2 1]600-232 1
1607-B10 1]116-B-7 11{100-B-8:2 11600-132 1
100-B-14:7 11116-C-2A 1]116-B-2 1{100-F-12 1
100-F-23 1[116-B-11 111607-D2:3 1]100-B-14:5 i
118-C-2 1{116-B-6A 1}116-D-7 1] 100-F-9 1
1607-B9 1] 100-E-19:2 11600-256 11 100-F-7 1
100-F-16 1]100-B-8:1 1 {100-D-52 1]100-F-14 1
116-B-6B 1| 100-D-48:4 1]600-128 11120-N-1 1
118-B-10 1| 100-D-48:3 1]618-5 1§ 100-F-26:2 1
1607-B7 1{116-D-1A 1,116-KE-5 1130043 1
116-H-1 1|116-D-2 1]122-DR-1:2 1]600-233 1
JA JONES 1]116-DR-7 1[116-F-14 . 1] 116-F-5 1
618-12 1]116-D-9 1[116-KW-4 1]316-5 1
128-B-2 1[116-DR-4 1]118-B-5 11100-F-18 1
100-D-49:4 1{116-DR-6 11600-47 1

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Table 5-48h,. Industrial / Commercial CTE Hazard Index:
Ratio of Background and Total HI Values.

Waste Site ID Cfﬁiiﬂ Was;g Site Cfiiiﬂ _ Wasit]t; Site C:‘iiiﬂ Waste Site ID Cj;Eﬁ;I;ﬂ
600-181 2.E-01 | 100-H-5 9E-01|116-B-6A 9E-01]116-N-3 1. E+H00
118-C4 3.E-01 | JA JONES 9.E-01  100-K-56:1 9E-01]116-F-14 1.E+00
600-23 3.E-01}116-F-1 9.E-01 | 100-K-535:1 9.E-01!118-B-5 1.E+30
600-204 4E-011116-H-1 . 9.E-01]116-B-7 9.E-01 ; 600-47 1LEHO
128-C-1 4B-011116-D4 9. E-01 | I16-DR-1&2 9.E-01 | 100-F-26:5 1.E+00
316-1 - 5501 100-K-31 9.E-01 | 116-K-1 9E-01]118-B9 1.E+H)0
100-F-37 5.5-01]100-D-20 9.E-01 | 100-D-48:1 9.E-01 | 128-K-1 1.EH)}}
518-4 5E-01!118-DR-2:2 9.E-01]116-F-11 9.E-01 | IG0-F-35 1.E+H00
316-2 5.E-01]118-8-10 9 E-011116-F-3 9.E-01 | 300 VTS~ 1.E+00
600-190 S.E-01]118-B4 9FE-01!116-B4 9.E-(1 | 300-8 1 BHO
100-K-30 6.E-01| 100-F-24 9.E-01 |116-F-6 9.E-011116-C-6 1.E+00
600-128 7.E-01 | 100-F-25 9.E-01 | 116-F-2 9.E-01628-1 1LEHG0
118-F-8:1 7.B-011116-B-10 9.E-01{116-B-14 9.E-01 | 600-235 1.E+00
UPR-100-F-
100-H-21 8.E-GLI2 9.E-01 | 100-F-11 9.E-011 100-B-16 1.E+30
116-1-7 8E01(128B-2 9.E-01 | 106-B-5 9.E-01 | 100-C-9:3 1.E+00
300 ASH '
PITS 8.E-01|116-B-9 9.E-01 | 100-F-15 9.E-01]1G0-B-14:3 1.E+C0
1607-B8 8.E-011§ 100-K-32 9E-01116-C-1 9.E-01| 100-F-12 1. E+00
100-D-22 8.B-01{ 100-H-17 9.E-01 j 100-E-4 9.E-01 1600-107 1.E+00
1607-H2 8.E-01|100-C-3 9.E-G1]116-B-12 9.E-01 | 100-F-38 1.EH00
1607-F& 8E-01]116-B-13 9.E-01!116-F-9 9.E-01 | 128-F-1 L.E+00
1607-H4 8.E011116-KE4 9.E-G1]116-F-7 9.E-01 | 600-132 1.E+30
300-10 8.E-01 | 300-49 9.E-(1 | 116-C-5 9.E-011100-B-11 1.E+00
116-B-15 8.E-01|100-D-12 9.E-01 | 100-B-§:2 9.E-01]300-18 1.E+00
100-B-14:7 8. E-01| 116-E-10 9.E-01 | 116-KE-3 8.E-01 | 100-F-9 1.E+H00
100-D-4 9.8-01 | 1607-D2:1 9.E-01| 116-B-1 9.8-01( 100-K-29 1 EH00
100-K-33 S E-01}116-B-11 9.E-01 | 1607-F2 -9.E-01 | 100-F-26:7 1.E+00
1607-B11 9. E-01]116-C-2A 9 E-01 | 100-F-19:1 9.E-01 | 600-232 1.E+00
1607-B10 9.E-01|116-D-1A 9.E-01]116-B-2 9.E-01 | 100-F-26:1 1.E+00
300-50 9.E-01 | 100-D-48:3 9.E-01 | 1607-D2:3 9.E-01 | 100-F-7 1.E+00
100-H-24 9.5-011116-D-2 9.E-01]116-D-7 9.E-01[ 100-B-14:5 1.E+H00
618-12 8.E-01| 116-DR-7 9.E-01 | 600-259 9.E-01 | 116-F-4 1.5+00
16G7-B% 9.E-01| 100-B-8:1 9.E-01 | 100-D-52 9.E-01 | 100-F-26:2 1.E+00
100-D-49:4 9E-01{116-D-9 9.E-01 | 100-F-19:2 8 E-011116-F-5 1.E+00
1607-B7 3.E-01]|116-DR4 9E-01|618-5 9.E-01 | 100-F-14 1.E+60
1607-D22:4 9.E-01 1 116-DR-6 9.E-01]118-B-3 9.E-01 | 1607-D4 i
116-DR-9 9.E-01 | 100-D-48:4 9.E-01]628-4 9.E-01 | 316-5 1
100-F-23 9.E-01 1 100-D>-48:2 9. E-01]600-131 1.E+00 | 100-F-18 1
118-C-2 9.E-01 | 100-D-49:2 . 9.E-01}122-DR-1:2 1.E+00 | 300-45 1
100-F-16 9.E-01[116-B-3 9E-01|116-KW-4 1.E+00 1 600-233 1
116-B-68B 9.E-01 ] 116-KW-3 S E-01 | 100-F-2 1.E+00 | 120-N-1 1
100-D-21 9E-01]|116-K-2 9.E-01] 100-B-14:6

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Table 5-49a. Casual User and Avid Hunter Total Cancer Risk Results.

Casnal User

Scenario RME CTE

Hunter 1E-04 4E-06
Hunter (w/o game) 3E-06 2E-07
3E-06 1E-07

Table 5-49b. Casual User and Avid Hunter Background Cancer Risk Results.

Scenario RME CTE
Hunter 3E-05 2E-06
Hunter (w/o game) 2E-06 2E-07
Casual User 3E-06 1E-07

Table 5-50. Avid Angler Cancer Risk Reésults for Sediment Exposures.

Scenario RME CTE
100 Area 7E-06 3E-07
300 Area 1E-05 4E-(7
B/C Pilot 2E-06 1E-07
100-NR-2 3E-05 1E-06
Reference Area 4E-06 2E-07

Table 5-51a. Casual User and Avid Hunter Total Radiation Dose Results.

Scenario RME (mrem/year) CTE (mrem/year)
Hunter 3E-01 5E-02
Hunter (w/o game) 1E-01 3E-02
Casual User 1E-01 1E-02

Table 5-51b. Casual User and Avid Hunter Background Radiation Dose Results.

Scenario RME (mrem/year) CTE (mrem/year)
Hunter 1.7E-01 4.2E02
| Hunter (w/o game) 8.0E-02 24E-02
Casual User 9.0E-02 1.3E-(2

Risk Assessment Report for the 100 Area and 300 Area Component of the RCERA

Tune 2007
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Table 5-52. Avid Angler Radiation Dose Results for Sediment Exposures.

Scenario RME (mrem/year) CTE (mrem/year)
100 Area 2E-01 3E-02
300 Area SE-01 4E-02
B/C Pilot AE-02 . 5E-03
i00-NR~2 1E+00 2E-01
Reference Area 2E-01 2E-02

Table 5-53a. Casual User and Avid Hunter Total ,Child Hazard Index Results,

Scenario RME CTE
Hunter 32E+030 4 5E-01
Hunter {(w/0 game) 2.8E-G2 2.7E-03
Casual User 2.9E-02 2.1E-03

Tabie 5-53b. Casual User and Avid Hunter Background Chﬂleazard Index Results.

Scenario RME CTE
Hunter 3.8E+00 2.9E-01
Hunter (w/o game) 4 7E-02 2.3E-03
Casual User 2.5E-03

3.0E-02

Table 5-54. Avid Angler Radiation Child Hazard Index Resuits for Sediment Exposures.

Exposure Area RME CTE
100 Area 8E-02 5E-03
300 Area SE-02 5E-03
B/C Pilot 8E-02 1E-02
100-NR-2 2E-52 2E-03
Reference Ares . 4E-02 4E-03

Risk Assessment Repovi for the 100 Area and 306 Area Component of the RCBRA

June 2007
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Table 5-55. Avid Angler Fish Ingestion Cancer Risks.

Exposure Area RME CTE
100 Area {a) >1E-02 7E-03
300 Area (a) >1E-02 - 1E-02
B/C Pilot {a} S >1E-02 9E-04
100-NR-2 (b) 1E-05 2E-07
Reference Area 3E-03 1E-04

(2) Calculated risks related to elevated detection limits for organic chemicals.
(b} Analytical data in fish tissue limited to strontium-90 and technetium-99,

Table 5-56. Rural Resident Fish Ingestion Cancer Risks.

Exposure Area RME CTE
100 Area (a) - >1E-02 - 7E-03
300 Area (a) >1E-02 1E-02
B/C Pilot (a) ' 9E-03 - 9E-04
100-NR-2 {b) ' 3E-06 2E07
Reference Area 0E-04 1E-04

(a) Calculated risks related to elevated detection limits for organic chemicals.
(b) Analytical data in fish tissue limited to strontium-90 and technetium-99.

Table 5-57. CTUIR Fish Ingestion Cancer Risks.

Exposure Area
100 Area (a) >1E-02
300 Area (a) : >1E-02
B/C Pilot (a} . >1E-02
100-NR-2 (b) 7E-05
Reference Area >1E-02

(a} Calculated risks related to elevated detection limits for organic chemicals.
{b) Analytical data in fish tissue limited to strontium-90 and technetinm-99.

Table 5-58. Avid Angler Fish Ingestion Radiation Dose.

Exposure Area RME {mrem/year) CTE (mrem/year)
100 Area (a) - 5E+01 6E+00 '
300 Area (a) _ SE+01 5E+H00
B/C Pilot (b) ' 9E-01 . 1E-01
100-NR-2 (b) 5E-01 2E-02
Reference Area (a) : 9E+01 SE+H00

(a) Calculated doses related primarily to americium-241.
(b} Analytical data in fish tissue limited to strontium-90 and technetium-99.

*Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
June 2007 ' 5-290
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Table 5-59. Rural Resident Fish Ingestion Radiation Dose.

Exposure Area RME (mrem/year} CTE (mrem/year)
100 Area (a) 1E+01 6E+00
300 Area (a) _ 1E+H01 SEH00
B/C Pilot (b) 2EB-01 1E-01
100-NR-2 (b) 1E-01 2E-02
Reference Areca {a) 28+H31 SEA00

(a) Calculated doses related primarily to americium-241.
(b) Anzlytical data in fish tissue limited {0 strontium-90 and technetium-99.

Table 5-60. CTUIR Fish Ingestion Radiation Dose.

Exposure Area {mrem/year)
100 Area (3} 1EH)2
300 Area {a) . - 1E+02
B/C Pilot (b) 3E+00
100-NR-2 (b) 1E-+00
Reference Area {a) 2E+02

{(a) Calculated doses related primarily to americium-241.
(b) Analytical data in fish tissue limited to strontium-90 and technetium-99.

Table 5-61. Avid Angler Fish Ingestion Hazard Indices.

Exposure Area RME CTE
100 Area {a) L1E+03 9E+01
300 Area {a) 4E+G3 eE+01
B/C Pilot (a) 2E+03 2E+02
Reference Area 2E+02 2E+G1

(a) Calculated risks related 1o elevated detection limits for organic chemicals.

Table 5-62. Rural Resident Fish Ingestion Hazard Indices.

Fxposure Area RME CTE
100 Area (a) 3E+H2 ‘ 9E+G1
306 Area (a) LEH)3 6E+H)1
B/C Pilot {a) SE+02 2E+H)2
Reference Area 6E+01 2E+H01

{(a) Calculated risks related to elevated detection limits for organic chemicals.

Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA
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Table 5-63. CTUIR Fish Ingestion Hazard Indices.

Exposure Area
100 Area ® 3E+03
300 Area ® 1E+04
B/C Pilot* 6E+03
Reference Area 6E+02

® Caleulated risks related to elevated detection limits for organic chemicals.

Table 5-64. Cancer Risks Related to Potassium-40, Isotopic Thorium,

and Isotopic Radium.
Exposure Scenario RME : CTE

Rural Resident 2E-03 3E-04
Rural Resident (fish ingestion) 1E-03 TE-06
Resident Monument Worker 3E-04 6E-05
Industrial / Commercial - 1E-04 3E-05
Avid Hunter 4E-04 . 3E-05
Avid Hunier (w/o game) 2E-05 2E-06
Avid Angler (sediment exposures) 4E-05 2E-06
Avid Angler (fish ingestion) 5E-03 7E-06
Casual User 2E-05 , 7E-07
CTUIR (local area only) 6E-03

CTUIR (local and broad areas) 3E-03

CTUIR (fish ingestion pathway) >1E-02

Table 5-65. Radiation Deses Related to Potassium-40, Isetopic Thorium, and Isotopic

Radium. .

Exposure Scenario RME (mrem/year) CTE (mrem/year)
Rural Resident : 5E+01 3E+01 '
Rural Resident (fish ingestion) 3E+01 2E+HQ0
Resident Monument Worker 1E+01 1E+01
Industrial / Commercial 6E-+00 6E-+00
Avid Hunter 8E+00 2E+00
Avid Hunter (w/o game) 7E-01 2E-01
Avid Angler (sediment ¢xposures) 2E+00 3E-01
Avid Angler (fish ingestion) 1E+02 2E+00
Casual User 2E-05 7E-Q7
CTUIR (local area only) 8E+01
CTUIR (local and broad areas) 4E+01
CTUIR (fish ingestion pathway) 3E+02

Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA .
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Human Health Risk Assessment

Table 5-66. CTUIR Groundwater Total Cancer Risk Results.

Operational Well ID Cancer Risk Operational Well TD Cancer Risk
Area Area
100-D B&778 >1.E-02 300 AREA AS018 3.E-03
100-D B&753 >1.E-02 300 AREA A5049 2.E-03
i00-D AASTG >1.8-02 300 AREA ABOE9 2.E-03
100-D B&750 >1.E-02 300 AREA AS5035 2.E-03
100-D AA5T3 8.E-03 300 AREA A5024 2.E-03
106-D A4568 3.E-03 300 AREA A5052 2.E-G3
100-D A4ST4 3.E-03 300 AREA A5020 2.E-03
100-D B8779 2.E-03 300 AREA AS0G56 0.E+00
100-D B&744 1.E-04 NA’ 199-N-8C >1.E~02
100-F A4600 1.E-02 NA A4647 >1.E-02
100-F A4608 2.E-03 NA 199-K-22 1.E-02
100-H Ad614 >1.E-02 NA A9510 1.E-02
100-H A4632 8.E-03 NA A4649 4.E-03
100-H A4613 5.E03 NA A4650 3.E-03
100-H A4630 3.E-03 NA AQER2 3.E-03
100-H A4642 3.E-03 NA 199-F7-3 2.8-03
100-H A4636 2.E-03 NA 199-F7-1 2.E-03
100-H A4619 2.E-03 NA A4587 1.E-03
i00-H A4626 1.E-03 NA 199-F7-2 1.E-03
100-H Ado4l 6.E-04 NA A46T77 1.B-03
100-X C4670 >1.E-02 "NA 199-N-70 1.E-03
100-K. 399-4-¢ 5.E-03 - NA A4657 1.E-03
E 100-X A4653 - 3.E-03 NA B8074 1.E-03
‘ 100-K A4660 2.E-03 NA A468]1 3 E-04
100-K A4662 2.E-03 NA 199-F5-47 5.E-04
100-N A4679 8.E-03 " NA 199-F5-45 5.E-04
100-N - A4708 8.E-03 NA 199-F5-48 4.E-04
100-N A4675 3.E-03 NA AATIT 2.E-04
100-N A4716 1.E-03 NA 199-F5-438 2.E-04
100-N A4663 1.E-03 NA 199-F5-42 1.E-04
300 AREA AS044 6.E-03 NA 199-14-48 1.E-04
300 AREA ABOT7 3.E-03 NA A9878 1.E-04
T Not zvailable; the operational area was not recorded for these wells.
Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA
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DOE/RL-20307-21
Draft A

Table 5-67. CTUIR Groundwater ILCR Results.

Operational | wen 1p mer | Opeational Well ID ILCR
100-D B&778 >1.E-02 300 AREA AS5018 2.E-03
160-D B8753 >1.E2 300 AREA A5049 2.E-03
106-D A4570 >1.E-02 300 AREA AB089 2.E-03
100-D B8750 >1.E-02 300 AREA AS035 2.E-03
100-D A4573 8.E-03 - 300 AREA A5024 2.E43
100-D A4568 3.E-03 300 AREA A5052 2.E-03
100-D A4574 3.E-03 300 AREA AS5020 1.E-03
100-D B8779 2.E-03 300 AREA A3056 0.E+00
100-D B8744 9.E-06 NA' 199-N-80 >1.E-02
100-F A4600 LE-02 NA Ad647 >1.E-02
100-F A4608 2.E-03 NA 199-K-22 1.E-02
100-H Ad6l4 1.E-02 NA A9910 LE-02 |
100-H A4632 8.E-03 NA Ad649 4.E-03
100-H A4613 4.E-03 NA A4650 3.E-03
100-H A4630 3.E-03 NA A9ER2 3.E-03
100-H Ad642 3.E-03 NA A4587 1.E-03
100-H A4636 2.E-03 NA 199-¥7-3 1.E-03
100-H A4619 2.E-03 NA 199-F7-1 1.E-03
100-H Ad626 L.E-03 NA Ad4677 1.E-03
100-H Ad641 4 E-04 NA 199-F7-2 1.E-03
100-K C4670 >1.E-02 NA 199-N-70 8.E-04
100-K 39949 4.E-03 NA Ad657 8.E-04
100-K A4653 2.E-03 NA B2074 7.E-04
100-K A4660 - 2E-03 NA A4681 4.E-04
100-K Ad662 1.E-03 NA 199-F5-47 4.E-04
100-N A4679 8.E-03 NA 199-F5-45 3.E-04
100-N A4708 7.E-G3 NA 199-F5-48 3E-04
100-N A4675 2.E-(03 NA A4717 1.E-04
160-N A4B65 1.E-03 NA 199-F5-43B 1.E-04
100-N A4716 1.E-03 NA A9878 1.E-04

300 AREA A5044 - 6.E-03 NA 199-H4-48 3.E-05

300 AREA AB077 3.E-G3 NA 199-F5-42 2.E-05

T Not available; the operational area was not recorded for these wells.
Risk Assessment Report jor the 100 Avea and 300 Area Component of the RCBRA
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Human Health Risk Assessmient

DOE/RL-2007-21
Draft A

Table 5-68. CTUIR Groundwater Total Radiation Dose Results.

Oiiﬂ@ﬁf;? = Well ID _ {miﬁw} Opei:::) ! Well ID (m?;?;?yr)
100-DDR A45T3 40 300 AREA A35018 291
100-DDR B8778 32 300 AREA AB089 131
160-DDR A4574 25 300 AREA A5052 118
100-DDR A4570 24 300 AREA A5049 105
100-DDR BY750 20 300 AREA A5020 59
100-DDR B8779 19 300 AREA A5035 53
100-DDR B8753 14 300 AREA  AS024 46
100-DDR A4568 12 300 AREA A5056 0
100-DDR B8744 8.4 NA! - A9910 397

100-F A4600 74 NA 199-F7-3 70
100-F A4608 50 NA 199-F7-2 67
100-H A4630 75 NA © 199-F5-45 67
160-5 A4636 39 NA 199-F5-47 62
100-H A4619 38 NA 199-F5-48 47
100-H Ad642 31 NA 199-F7-1 46
100-H A4632 28 NA 199-N-80 43
100-H A4626 19 NA A4650 39
100-H A4614 10 NA A4587 32
100-H A4641 © 3.5 NA 199-K-22 25
100-H A4613 1.2 NA. A46T7 23
100-K 399-4-9 569 NA A4681 21
100-K C4670 52 NA A4TLT 21
100-K A4660 42 NA A9882 19
100-K Ad662 35 NA 199-F5-43B 18
100-K A4653 29 NA B8074 18
100-N A4679 340 NA 199-N-70 17
106-N A4708 13 NA A4657 16
190-N A4675 10 NA A4649 15
100-N A4665 8.0 NA 199-F5-42 14
100-N AA4T16 4.8 NA -~ 199-H4-48 12
300 AREA A5044 840 NA A4647 5.8
300 AREA A8077 345 NA A9878 0.68

"ot available; the operational area was not recorded for these wells.

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA

June 2007
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DOE/RL-2007-21
Draft A

Table 5-69. CTUIR Groundwater Incremental Radiation Dose Results.

v | W B e Well ID (rarerniye)
100-DDR A4573 26 300 AREA A8077 330
100-DDR B8778 17 300 AREA AS5018 277
100-DDR A4574 10 300 AREA A8039 116
100-DDR A4570 9 300 AREA A5052 103
100-DDR B8750 54 300 AREA A5049 90
100-DDR B8779 5.0 300 AREA A5020 45
100-DDR B8753 0 300 AREA A5035 38
100-DDR A4568 300 AREA A5024 32
100-DDR B8744 NA! A9910 397

100-F A4600 59 NA 199-F7-3 " 55
100-F A4608 36 NA 199-F7-2 © 53
100-H A4630 60 NA 199-F5-45 52
100-H A4636 24 NA 199-F5-47 47
100-H A4619 23 NA 199-F5-48 32
100-H A4642 17 NA 199-F7-1 32
100-H A4632 13 NA 199-N-80 28
160-H A4626 46 NA A4650 24
100-H A4613 1.1 NA A4587 18
100-H A4641 0 NA 199-K-22 10
100-H Ad614 0 NA A4677 8.9
100-K 399-4-9 554 NA A4681 6.2
100-K C4670 37 _NA A4T1T7 6.1
100:K - A4660 28 NA  A9882 4.6
100-K A4662 21 NA 199-F5-43B 3.7
100-K A4653 14 - NA B8074 3.0
100-N A4679 326 NA " 199-N-70 2.6
100-N A4708 0 NA A4657 1.1
100-N A4675 0 NA A9878 0.68
100-N A4665 0 NA A4649 0.095
100-N A4716 0 NA 199-F5-42 0
300 AREA AS5056 0 NA A4647 0
300 AREA A5044 825 NA, 199-H4-48 0
' Not available; the operational area was not recorded for these wells.
Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA
June 2007 5-296



Human Health Risk Assessment

DOE/RL-2007-21
Draft A

Table 5-7¢. CTUIR Groundwater Adiult Chemical Hazard Index Resulds.

O | wap | SR ) Ol Well ID nder
100-DDR B8778 139 300 AREA A5049 5.7
100-DDR B8753 134 300 AREA A5035 5.6
100-DDR A4570 67 300 AREA A5044 5.2
100-DDR B8750 28 300 AREA A5024 49
100-DDR B8779 12 300 AREA A5018 4.6
100-DDR A4573 10 300 AREA AB08 43
100-DDR B8744 6.9 300 AREA A5052 3.1
100-DDR A4568 6.5 300 AREA A5036 0.0
100-DDR A4574 6.0 NAZ A4650 28

100-F A4600 14 NA A9882 26
100-F A4608 5.1 NA A4647 25
100-H A4614 311 (357) NA 199-N-80 25
100-H A4632 10 NA 199-F5-43B 22
100-H A4613 6.8 NA A4649 21
100-H A4630 5.3 NA 199-K-22 16
100-H A4642 52 NA A4681 8.2
100-H AAB36 44 NA 199-F5-42 78
100-H A4619 3.4 NA A4587 7.5
100-H A4626 2.8 NA 199-F7-1 52
100-E A4641 2.5 NA 199-F7-3 5.1
100-K C4670 18 NA - 199-F7-2 42
100-X A4653 15 NA BR074 3.5
100-K 399-4-9 6.2 NA 199-F5-45 30
100-K A4662 5.7 NA A4677 2.7
100-X A4650 2.0 NA 199-F5-47 2.7
1606-N A4675 338 NA 199-N-70 2.7
100-N A4665 266 NA A4857 24
100-N A4T08 10 NA 199-F5-48 2.1
100-N AATL6 8.5 NA A4717 1.6
100-N A4679 43 NA 199-H4-48 1.4
300 AREA A5020 9.2 NA A9878 1.0
300 AREA AR077 9.1 NA A9910 0.8

* Value in parentheses is the child HI. .
Not available; the operational area was not recorded for these wells.
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Human Health Risk Assessment

DOE/RL-2007-21
Draft A

Table 5-71. CTUIR Groundwater Adult
Chemical Hazard Index: Ratio of Background and Total HI Values.

e B e ot T G it
160-DDR A4568 0.26 300 AREA A5024 035
100-DDR A4570 0.03 300 AREA AS5035 (.39
100-DDR A4373 0.12 300 AREA A5044 0.37
100-DDR A4574 0.28 300 AREA A5049 0.30
100-DDR B&744 0.31 300 AREA AS5052 0.54
100-DDR B8750 0.06 300 AREA A5056 na’
100-DDR B§753 0.01 300 AREA A807T (.23
100-DDR B8778 0.01 300 AREA AB089 0.30 ¢
100-BDR. B8779 0.12 NA! 199-F5-42 0.22

100-F A4600 0.10 NA 199-F5-43B 0.08
100-F A4608 0.26 NA 199-F5-45 0.43
100-H A4613 0.25 NA 199-F5-47 0.65
100-H Ad614 0.01 NA 195-F5-48 0.81
100-H A4619 0.40 NA 199-F7-1 049
100-H Ad626 0.62 NA 199-F7-2 042
100-H A4630 0.85 NA 199-F7-3 042
100-H A4632 0.17 NA 199-H4-48 6.99
106-H A4636 0.31 NA . 199-K-22 0.09
100-H Ad641 0.68 NA 199-N-70 0.66
100-H Ad4642 0.34 NA 199-N-80 0.0%
100-K 399-4-9 0.36 NA AA4587 .18
100-K A4653 0.11 NA Ade47 0.07
100-K A4660 0.84 NA A4649 0.07
100-K A4662 0.38 NA A4650 0.06
100-K C4670 .09 NA Ad657 0.72
100-N Ad665 0.01 NA A46TT 0.50
100-N Ade75 0.02 NA A4681 0.17
160-N A4679 0.32 NA A4717 0.84
100-N A4708 0.17 NA ARS8 0.91
100-N A4716 035 NA A98E2 0.04
300 AREA AS5018 0.49 NA A9910 1.00
300 AREA A3020 - 0.28 NA B8(G74 043
" Not available; the operational area was not recorded for these wells.
? One or both HI values is zero.
Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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DOE/RL-20607-21

Draft A

Table 5-72. Rura! Residential Groundwater Total Cancer Risk Results.

Operational RME CTE Operational ; RME CTE
Area Well ID cancer | cancer Area Well 1D cancer | camcer
risk risk : risk risk
166-D A4568 I.E-04 | 2.E-05 | 300 AREA A5024 4.E-04 | 8.E-03
100-D AASTO 4E-05 | 9.E-06 ; 300 AREA AS5035 SE-G4 | 9.E-05
100-D A4573 5B05 | 7.E-06 | 300 AREA A5044 2E-04 | 3E05
106-D A4574 7.E-05 | 1.E-05 | 300 AREA AS5049 2E-04 | 3EAOS
160-D B8744 - 2.E-05 ¢ 5E-06 | 300 AREA AS5052 2.E-04 | 3.E-05
100-D B8750 5.E-06 | 5.E07 | 300 ARTA AS5056 0E+0G | 0.E+00
190-D Bg753 L.LE-04 | 2.E-G5 | 300 AREA AS8GTT JE04 1 6.B-05
106-D B8778 3.E-05 | 7E06 | 300 AREA AB08Y 3.B-04 | 5E-05
106-D BR779 1.E-05 | 3.B-06. NAl 199-F5-42 2.B8-05 | 3E-06
100-F A4600 4.E-05 | 5.E-06 NA 199-F5-438 2E05 1 4E-06
100-F A4608 1.B-04 | 2.E05 NA 199-F5-45 2E-05 | 3E08
C10C-H A4613 2.E-04 | 4E-05 NA 199-F5-47 3E-05 | 4E06
100-H A4614 0.E-03 | LE-03 NA - 199-F5-48 5E-05 | S.E-06
100-1 A4619 1.E-04 | 2.E-05 NA 199-F7-1 2E-04 | 3.E-05
100-1 A4626 1.E-04 | 2.E05 NA - 199-F7-2 - 2.E-04 | 3.E-05
106-H A4630 2E04 | 2E05 NA 195-F7-3 2E-04 | 4E-05
(100-H A4632 2E-04 | 3E-05 NA 199-H4-48 2.E05 |- 4E-06
100-H  A4636 1.B-65 | LE-D6 NA 199-K-22 1E-G4 | 2.E05
1006-H Ad641 1.E-04 | 2.E-05 NA 199-N-70 2.E-04 | 3.E-05
100-KH A4642 2.E-04 | 3.E-05 NA 199-N-80 2E04 1 3E05
160-K 395-4-0 3.E-04 | 5.E-05 NA A4587 3E-04 | 5E05
I90-K AAB53 7.E-04 | 1.E-04 NA A4647 4E-34 | 6.E-05
160-K A4660 | 3.E-04 ; 4E05 NA A4649 1E-64 | 3E-05
100-K A4662 3E-04 | 4E-05 NA A4650 2E-04 | 2.E-05
i00-K C4670 4 E-04 | 5E-D05 NA A4657 2E-04 | 3.E-05
100-N AABES 3E-04 | 7T.EG5 NA AL6TT 3E-04 | 6.E-05
100-N A4675 3.E-04 | 5E-05 NA A4681 8.E-05 | 9.E-G6
100-N A4679 2E-03 | 1.LE-04 NA AAT71T 3E-G5 | 0.E-06
EG0-N ALT08 3.E-05 | 3.E-06 NA AOQBT8 3E-05 | 5E-06
160-N A4T1E 3.E-04 | 4.E-05. NA ADGBE2 2E-05 | 4E-06
300 AREA A5018 2E-04 | 3.E05 NA AG910 2E-03 | 2.E-04
300 AREA A5020 2.E-94 | 3.E-05 NA B804 2E-D4 | 3E-05
' Not available; the operational area was not recorded for these wells.
Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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DOE/RL-2007-21

Draft A

Table 5-73. Rural Residential Groundwater ILCR Results.

e | W | 0k | o | ae | vam | | e
100-D A4568 B.E-05 | 1.E-05 300 AREA A5024 4.B-04 8.E-05
100-D A4570 4.E-05 | 9.E-06 300 AREA A5035 4.E-04 8.E-05
100-D - A4573 - 5.E-05 | 7.E-06 300 AREA AS5044 2.E-04 1 3.E-05
100-D Ad574 7E-05 | 9.B-06 300 AREA A5049 2.E-04 3.E-05
100-D B8744 2E-05 | 3E-06 | 300 AREA A5052 1.E-04 2.E-05
100-13 B&750 2.E-06 | 2.E407 300 AREA AS056 0.E+0C | 0.E+00
100-D BE&753 5E-05 | 9.E-06 300 AREA ABGTT 3.E-04 6.E-05
100-D B8778 3.E-05 | 7.E-06 | 300 AREA AB08G 3E04 | 4E-05
100-D B8779 1.E-05 | 2.E-06 NA! 199-F5-42 1.E-05 3.E-06
100-F A4600 4.E-05 | 5.E-06 NA 199-F5-43B 2.E-65 4. E-06
100-F A4608 1.E-04 | 2.E-05 NA 199-F5-45 2.E-05 3.E-G6
100-H A4613 1.LE-04 | 3.E-05 NA 199-F5-47 3.E-05 4.E-06
100-H Ad614 6.E-03 | 1.E-03 NA 199-F5-48 5.E-05 9.E-06
100-H A4619 1E-04 | 2.E-05 NA 199-F7-1 2.E-04 3.E-05
100-H A4626 1.E-04 | 1.E-05 NA ' 199-F7-2 1.E-04 | 2.E-05
160-H A4630 1.E-04 | 2.E-05 NA 198-F7-3 2E-04 ; 3E-05
100-H A4632 LE-04 | 2E-05 NA 199-H4-48 2.E-05 4.E-06
100-H A4636 . I.LE-05 | 1.E-06 NA 199-K-22 1.E-04 | 2.E-05
100-H A4641 7.E-05 | LE-O5 NA 199-N-70 LE-04 | 2.E05
106-H Ad642 2E-04 | 3.E-05 NA 199-N-80 2E-04 | 2.E-05
160-K 399-4-9 3.E:04 | 4E-05 NA A4587 3.B04 | 5E-65
100-K A4653 7E-04 | 1.E-04 NA A4647 3.E-04 6.E-05
100-K A4660 3.E-04 | 4.E-05 NA A4649 1.E-04 | 3.E-05
100-K A4662 2.E-04 | 4E-05 NA A4650 "2.E-04 2.E-05
100-K C4670 3.E-04 | 4E-05 NA A4637 2E-04 | 2.E-05
160-N Ad665 3.E04 | 7.E-05 NA A467T 3.E-04 6.E-05
10G-N A4675 3.E-04 | 4E-05 NA A4681 7.E-05 9.E-06
100-N A4679 2.E-03 | LE-04 NA A4717 3.E-05 5.E-06
100-N A4708 3.E-05 | 3.E-06 NA A9878 3.E-05 5.E-06
160-N . AdT716 2.E04 | 3.E-05 NA A9882 2.E-03 4.E-06

300 AREA A5018 2.E-04 ; 3.E-05 NA - AS910 - 2.E-03 2.E-04

300 AREA AS5020 2EG4 | 3.BE-05 NA B3074 L.E-04 | 2.E-05
U Not availabie; the operational area was not recorded for these wells.
Risk Assessment Report for the 100 Area and 300 Avea Component of the RCBRA
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DOE/RL-2007-21

 Draft A

Table 5-74. Rural Residential Groundwater Total Radiation Dose Resulfs.

e | W | B | Dose | e | WD | Dol | vose
1006-DDR AL568 035 021 300 AREA "AS024 - 15 0.54
100-DDR AL570 0.64 0.3% 300 ARFA AS5035 15 0.88
16C-DBR A4573 i.5 0.92 300 AREA A5044 19 i2
100-DBR 44574 L5 0.91 300 AREA As049 24 14
i00-DDR BR744 0.19 G.12 300 AREA A5052 2.6 1.6
100-DDR BE750 0.48 .29 360 ARFA AS5056 0.0 0
100-DDR Bg753 0.34 021 300 AREA ABGTT 8.1 50
106-DDR B§778 .73 0.44 300 AREA ABGES 3.0 13
100-DDR B8779 0.46 0.28 Na' 19G-F5-42 0.63 0.38

100-F A4600 26 1.6 NA 199-F5-43B G.41 0.25
100-F A4608 1.8 1.1 NA 199-F5-45 L& 0.95
100-H A4613 0.46 0.28 NA 199-F5-47 1.7 1.0
160-E Adsl4 0.31 0.19 NA 199-F5-48 1.2 275
100-H A4619 5.2 32 NA 199-57-1 18 0.64
100-1 A4626 1.5 0.91 NA 199-F7-2 1.5 .90
100-H A4630 24 1.48 NA 199-F7-3 16 0.55
100-H A4632 1.0 0.63 NA 199-H4-48 0.30 0.14
160-10 ALO36 1.0 0.62 NA 199-K-22 5.6 34
100-1 Ad641 0.26 0.16 NA 169-N-70 I.1 0.70
100-H A4642 1.8 1.1 NA 199-N-80 19 12
160-K 399-4-9 i3 7.9 NA A4587 6.2 3.8
100K A4653 23 14 NA Adod7 2.0 1.2
160-K A4660 10 6.2 NA A4649 13 8.76
1060-X A4662 1.0 0.63 NA A4650 Il 6.5
106-K 4676 10 - 6.2 NA A465T 1.6 0.95
100-N Ad665 0.18 0.11 NA ALOTT 5.5 34
100-N A4675 0.22 0.13 NA A4581 1.7 0.98
100-N A4679 117 71 NA A4TLT 0.76 046
100-N A4708 0.93 6.57 NA A9B78 0.34 G.21
160-N A4d716 .16 0.10 NA AYEE2 .88 - 0.53
300 AREA A5018 6.5 4.2 NA AS910 152 S92
300 AREA A5020 18 1.1 NA By074 1.05 G.04

1 Not available; the operational area was not recorded for these wells.
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DOE/RL-2007-21

Draft A

Table 5-75. Rural Residential Groundwater Incremental Radiation Dose Results.

e | W | S| b | Taren | Wam | T
100-DDR A4568 0.02 0.011 300 AREA A5024 12 0.74
160-DDR A4570 0.31 0.19 300 AREA A3035 11 .0.68
100-DDR Ad4573 1.2 0.72 300 AREA A5044 19 12
100-DDR Ad4574 1.2 0.71 300 AREA AS5049 2.0 12
100-DDR B8744 0 0 300 AREA AS5052 23 14
100-DDR Bg750 0.15 0.090 300 AREA AS5056 0 0
100-DDR B&753 0.01 0.00 300 AREA AROTT7 7.8 4.7
106-DDR B8778 0.40 0.24 300 AREA AB089 2.6 1.6
160-DDR B8779 0.13 0.076 NA! 199-F5-42 0.30 0.18

100-F Ad600 23 L4 NA 199-F5-43B 0.09 0.05
100-F A4608 14 0.87 NA 169-F5-45 12 0.75
100-H A4613 0.46 0.28 NA 199-F547 i3 0.80
100-H A4614 0 0 NA 199-F5-48 0.90 055
100-H A4619 49 3.0 NA 199-F7-1 0.72 G.44
100-H A4626 1.2 0.71 NA 169-F7-2 1.1 0.70
100-H A4630 2.1 13 NA 199-F7-3 12 0.74
100-H A4632 0.70 042 NA - 199-H4-48 0 0
100-H Ad636 0.68 - 042 NA 199-K-22 5.2 3.2
100-H Ado41 0.09 0.05 NA 199-N-70 0.82 0.50
100-H Ad642 1.5 0.89 NA 199-N-80 1.6 0.85
100-K 399-4-9 13 7.7 NA A45R7 5.9 3.6
100-K A4653 1.9 1.2 NA Ad4647 1.8 1.1
100-K A4660 9.9 6.0 NA A4649 .92 0.56
100-K A4662 G.70 0.43 NA A4650 11 6.3
100-K C4670 10 6.0 NA A4657 1.2 6.75
100-N . A4665 0 NA A4677 5.2 32
100-N A4875 0 NA. A4681 1.3 0.78
100-N A4679 116 71 NA A4717 0.43 0.26
100-N A4708 0.50 0.36 NA AG878 - 0.34 0.21
100-N A4716 0 ] NA AGRR2 0.35 0.33

300 AREA A5018 6.6 4.0 NA A9910 152 92

300 AREA AS5020 1.5 0.89 NA B8074 0.72 0.44

! Not available; the operational area was not recorded for these wells.
Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Human Health Risk Assessment

DOE/RL-2067-21

Draft A

Table 5-76. Rural Residential Child: Groundwater Total Chemical Hazard Resuits.

Operational | vy |rMEm| crem | OPF2tonal | woypp  |RMEHI| CTE HI
Ares Area
106-DDR A4568 1.8 0.63 300 AREA A5024 49 2.4
100-DDR A4570 9.2 3.2 300 AREA. A5035 5.4 2.6
100-DDR A4573 19 0.68 300 AREA A5044 3.4 13
100-DDR AA45T74 1.1 0.44 300 AREA A5049 2.0 0.74
100-DDR B8744 5.5 1.9 300 AREA AS052 1.6 0.65
100-DDR B8750 40 1.3 300 AREA A5056 0 0
106-DDR B8753 18 6.1 300 AREA AS077 - 8.2 3.3
100-DDR B8778 18 6.2 300 AREA A8089 32 13
100-DDR B8779 0.7 0.26 NA! 199-F5-42 0.59 0.23
100-F A4600 2.1 0.72 NA 199-F5-43B 1.1 0.42
160-F A4608 1.9 0.82 NA 199-F5-45 1.6 0.56
100-H A4613 2.8 1.2 NA 199-F5-47 1.1 0.41
100-H A4614 520 294 NA 199-F5-48 1.1 0.47
100-H A4619 1.4 0.67 NA 199-F7-1 33 1.1
106-H A4626 14 0.50 NA 199-F7-2 3.0 1.0
100-5 A4630 2.2 0.77 - NA 199-F7-3 33 12
100-E A4632 25 0.88 NA 199-H4-48 0.58 0.22
100-K A4636 0.8 0.28 NA 199-K-22 57 2.7
100-H A4641 12 0.44 NA 199-N-70 1.5 0.54
100-2 A4642 24 |- 086 NA 199-N-80 47 L6
100-K 399-4-5 3.9 1.5 NA A4587 6.1 3:1
100-K. A4653 18 9.1 NA A4647 9.3 4.1
100-K A4860 15 .58 NA A4649 58 2.5
106-K A4662 3.0 1.1 NA A4650 0.84 0.30
160-X C4679 42 1.4 NA A4657 1.6 0.60
100-N A4665 12 4.8 NA A46T7 2.5 1.2
100-N A4675 43 14 NA A4681 12 0.43
100-N A4679 0.5 0.17 NA A4T17 0.56 0.24
100-N A4708 1.9 0.62 NA A9878 0.32 0.15
100-N A4T16 7.1 2.5 NA A9882 0.71 0.27
300 AREA A35018 2.7 1.1 NA A9910 0.29 0.15
300 AREA AS5020 6.8 2.4 NA B8074 1.7 0.60

T Not available; the operational area was not recorded for these wells.
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DOE/RL-2007-21
Human Health Risk Assessment _ ' Draft A

Table 5-77. Rural Residential Groundwater Child
Chemical Hazard Index: Ratio of Background and Total HI Values.

Ope;if;““[ Well ID bfkl:g{r}fl / bgchfd | Operadional | ey b?kl:gdr?l / bigl /
total HI | total HI total HY | total HY
100-DDR A45683 0.29 027 | 300 AREA A5024 0.19 0.13
100-DDR A4570 0.03 002 | 300 AREA A5035 0.17 0.12
100-DDR A45T3 0.12 0.11 | 300 AREA A5044 020 | 0.7
100-DDR A4574 0.21 0.18 | 300 AREA A5049 0.26 0.24
100-DDR B8744 0.17 0.16 | 300 AREA A5052 031 | 026
100-DDR B&750 006 | 006 | 300 AREA A5056 0 0
100-DDR B8753 0.03 003 | 300 AREA AS077 - 0.15 0.13
100-DDR B8778 0.01 001 | 300 AREA A8089 0.18 0.15
100-DDR BY779 0.32 0.29 NA! 199-F542 0.44 0.38
100-F A4600 0.13 0.12 NA 199-F543B 0.44 0.39
100-F A4608 011 0.09 NA 199-F5-45 017 | 017
100-H A4613 0.19 0.14 NA 199-F5-47 024 0.23
100-H A4614 <001 | <001 NA 199-F5-48 023 0.20
100-H A4610 0.16 0.11 NA 199F7-1 0.29 0.28
100-H A4626 038 034 NA 199-F7-2 0.32 031
100-H A4630- 1.6 1.0 NA 199-F7-3 0.27 0.25
100-H A4632 020 0.20 NA 199-HA4S 0.45 0.39
100-H A4636 0.27 627 NA 199.K-22 0.05 0.03
100-H Ad641 0.44 0.40 NA 199-N-70 0.36 0.34
100-H | Ad6d2 0.24 022 |  NA 199-N-80 0.19 0.19
100-K 39949 0.25 021 NA A4587 0.03 0.02
100K A4653 0.03 0.02 NA A4647 0.06 0.04
100K A4660 035 030 NA A4649 - 0.04 0.03
100K A4662 031 0.27 NA A4650 0.28 026
100-K C4670 0.12 012 | NA A4657 0.33 0.29
100-N A4665 0.02 0.02 NA A4STT 0.09 0.06
100-N ALETS | 009 0.08 NA A4681 0.18 0.17
100-N A4679 0.44 0.44 NA A4717 0.40 0.31
T00-N A4703 0.33 033 NA A9878 | 066 0.47
100-N A4TL6 0.23 021 NA A9882 0.05 0.05
300 AREA | AS0I8 035 030 - NA A9910 0.68 0.44
300 AREA | AS5020 0.24 022 NA BYO74 030 | 029

T Net available; the operational area was not recorded for these wells.
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Human Health Risk Assessment

DOE/RL-2007-21

Draft A

Table 5-78. Resident Monument Worker Groundwater Total Risk Results.

Operational RME CTE Operational RME CTE
Area Well ID Cancer Cal_xcer Area Well ID Czu.u:er Cancer
Risk Risk Risk risk
160-D A4568 9.E-05 1L.LE-05 300 AREA A5024 3.E-04 5.E-G5
160-D A4370 3.E-05 6.E-06 300 AREA AS5035 3.E-04 6.E-035
100-D A4573 5.E-05 7.E-06 300 AREA A5044 2.E-04 3E-05
0G-D A45T74 6.B-05 1.E-05 300 AREA A5049 2.EM 3.E-05
00-D Bg744 2.E-05 3.E-06 300 AREA AS0G52 1.E-04 2.E-05
106-D BR750 5.8-06 7.E-07 300 AREA AS056 0.E+30 | G.E+00
160-D BR753 7.E-05 1.E-05 300 AREA ABOTT. 3.E-04 4.E-05
106-I> B8778 2.E-05 4.E-06 300 ARFA AB(O8S 2.E-04 4 BE-(5
100-1 B3779 1.E-05 2.E-G6 NA! 199-F5-42 1.E-05 2.E-06
100-F A4600 3.E-05 6.E-06 NA 195-F5-438 1.E-05 2.E-06
100-F A4608 R.E-03 1.E-05 NA 199-F5-45 2.E-05 | 3.E06
10C-H A4613 1.E-04 2.E-05 NA 199-F5-47 3.E-05 4.E-06
106-H A4614 4.E-03 7.E-04 NA 199-F5-48 4 E-05 6.E-(6
100-H A4619 1.E-04 2.E-05 NA 199-F7-1 2.E-(4 3.E-05
100-H A4626 1.E-04 2.E-05 NA 199-F7-2 1.E-04 2.E-05
100-H A4630 LE-04 2.E-05 NA 199-F7-3 2E-04 3.E-05
100-5 A4632 1.E-04 2.E-05 NA 195-H4-48 2.E-05 2.E-06
100-H A4636 1.E-G3 2.E-06 NA 199-K-22 1.E-04 2.E-05
100-H A4641 9.E-05 1.E-05 NA 199-N-70 2.E-04 2.E-05
160-H A4G42 2.E-04 3.E-05 NA 199-N-80 2.E-04 3.E-05
106-K 399-4-9 3.E-04 4 E-05 NA A43587 2.E-04 4 E-05
100-K A4653 5.E-04 9.E-05 NA Ad647 3.E-04 5.E-05
100-K A4660 ~3.E-04 5.E-05 NA A4649 1.E-04 2.E-05
100-K A4662 2.E-04 3.E-05 NA A4650 2.5-04 3.E-05
100-K C4670 3.E-04 5.B-05 NA A4657 2.E-04 3E-05
106-N A4665 2. B4 4.E-05 NA A4677 3.E-04 4.B-05
160-N A4875 2.B-64 4.E-05 NA A4681 7.E-05 1.E-85
100-N A46T9 1.E-03 2.E-04 NA AATIT 3.E-05 5.E-06
100-N A4708 3.E-05 5.E-06 NA AQRT8 2E05 | 4.E-06
100-N A4716 2.E-04 3E-05 NA AOBE2 2.E-05 3.E-06
300 AREA AS5018 2.E-04 3.E-05 NA A9910 2.E-03 3.E-04
300 AREA AS5020 2.E-04 2.E-05 NA BRO74 1.E-04 2.E-05.
! Not available; the operational arez was not recorded for these wells.
Risk Assessment Report for the 100 Area and 300 Areq Component of the RCBRA
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Table 5-79. Resident Monument Worker Groundwater ILCR Results.

e | v | ey | wew | T | Y| TR | rew
100-D Ad568 6.E-05 9.E-06 300 AREA A5024 3E-04 5.E-05
100-D A4570 3.E-05 5.E-06 300 AREA A5035 3.E-04 5.E-Q5
100-D A4573 4.E-05 7.E-06 300 AREA A5044 2.E-04 3E-05
100-D Ad4574 6.E-05 9.E-06 300 AREA A5049 1.E-04 2.E-05
100-D B8744 1.E-05 2.E-06 300 AREA A5052 1.E-04 2.E-05
160-D B8§750 2E-06 3.E-67 300 AREA A5056 0.E+00 0.E+00
160-D B8753 4.E-05 7.E-06 300 AREA . AB077 2.E-04 4.E-05
100-D B8778 “2.E-05. 4.E-06 300 AREA AB(89 2.E-04 3.E-05
100-D Bg779 8.E-06 | LE-06 NA! 195-F5-42 1.E-05 2 E-06
100-F A4600 3.E-05 5.E-06 NA 199-F5-43B 1.E-03 2.E-06
100-F - A4608 8.E-05 1.E-05 NA 199-F5-45 2.E-05 3.E-06
100-H A4613 1E-4 2.E-05 NA 199-F5-47 2.E-035 4.E-06
100-H Ad614 4.E-03 7.E-04 NA 199-F5-48 4.E-05 6.E-06
100-H A4619 1.E-04 2 E-05 NA 199-F7-1 1.E-04 2.E05
100-H A4626 8.E-05 1.E-05 NA 199-F7-2 1.E-04 2.E-05
100-H A4630 9.E-05 1.LE-05 NA 199-F7-3 1.E-04 2.E-05
100-H A4632 1.E-04 2.E-05 NA 199-H4-48 1.E-05 2.E-06
100-H A4636 1.E-05 2.E-06 NA 195-K-22 1.E-04 2.E-05
100-H Ad641 5.E-G5 9.E-06 NA 199-N-70 1.E-04 2.E-05
100-H Ad4642 C1LE-04 2.E-05 NA 199-N-80 1.E-04 | 2.E-05
106-K 399-4-9 2.E-04 4 E-05 NA A4587 2.E-04 4.E-05
160-K A4653 5.E-04 8.E-05 NA A4647 3.E-04 4.E-05
100-K A4660 3.E-04 | 4.E-05 NA A4649 1.E-04 2.E-05
100-K A4662 2.E-04 3E-05 NA A4650 2.E-04 3.E-05
100-K C4670 3.E-04 4.E-05 NA A4657 1.E-04 2.E-05
100-N A4665 2.E-04 4.B-05 NA A4677 3.E-04 4 E-05
100-N A46TS 2.E-04 3.E-05 NA A4681 - 71.E-05 1.LE-05
100-N A4679 1.E-03 2.E-04 NA A4717 3.E-05 4.E-06
100-N A4708 3.E-05 5.E-06 NA ~ A9B78 2.E-05 4. E-06
100-N A4716 2 E-04 3.E-05 NA "AG882 2.E-05 3.E-06

300 AREA A5018 1.LE-04 2.E-05 NA AS910 2.E033 3.E-04

300 AREA A5020 1.E-04 2.E-05 NA Bg074 1.E-04 2.E-05
T Not available; the operational area was not recorded for these weils.
Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Tahle 5-80, Resident Monument Worker Groupdwater Total Radiation Dose Results,

e | WD e | aren | WD RS e
106-DDR A4568 035 021 300 AREA A5024 1.5 0.94
160-DDR. b A4570 0.64 0.39 300 AREA A5035 1.5 0.88
106-DDR A4573 1.5 0.92 300 AREA A5044 19 12
100-DDR A4574 15 0.91 300 AREA A5049 24 1.4
160-DDR B8744 0.1 0.12 300 AREA A5052 2.6 1.6
100-DDR B8750 0.48 0.29 300 ARBA AS5056 0 0
100-DDR B8753 0.34 0.21 300 AREA - AS077 8.1 5.0
160-DDR B8778 073 0.44 300 AREA A8089 3.0 1.8
100-DDR. B8779 0.46 0.28 NA! 199-F5-42 0.63 0.38

100-F A4600 2.6 1.6 NA 199-F5-43B 0.41 025
100-F A4608 1.8 1.1 NA 199-F5-45 1. 0.95
100-H A4613 0.46 0.28 NA 199-F5-47 1.7 1.0
16011 A4614 031 0.19 NA 199-F5-48 12 0.75
100-H A4619 52 32 NA 199-¥7-1 1.0 | 064
100-H A4626 1.5 0.91 NA 199-F7-2 1.5 0.90
100-H A4630 24 1.5 NA 199-F7-3 1.6 0.95
100-E A4632 1.0 0.63 NA 199-H4-48 0.30 0.14
100-H A4636 10 | 062 NA 199-K-22 5.6 3.4
166-H A4641 0.26 0.16 NA 199-N-70 1.1 0.70
100-H AAG42 1.8 1.1 NA 199-N-80 1.9 1.2
100-K. 399-4-9 13 79 . NA A4587 62 3.8
100-K A4653 2.3 1.4 NA A4647 2.0 1.2
106-K A4660 10 652 NA A4649 1.3 0.76
100-K A4662 10 0.63 NA A4650 11 6.5
100-X C4670 10 6.2 NA | A4657 1.6 0.95
100-N  A4665 0.18 0.11 NA A4677 55 | 34
100-N A4675 0.22 0.13 NA A4681 1.7 0.98
100-N A4679 117 71 NA A4717 0.76 0.46
160-N A4708 0.93 0.57 NA A9878 0.34 0.21
100-N A4T16 016 | o010 NA A9882 0.88 0.53

300 AREA AS5018 6.9 42 NA A9910 152 92

300 AREA AS5020 1.8 1.1 NA B8074 1.0 0.64

! Not available; the operational area was not recorded for these wells.
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Table 5-81. Resident Monument Worker
Groundwater Incremental Radiation Dose Results.
| wam | B | b | e | VM| Do | Dose
100-DDR. AA568 0.02 0.011 300 AREA A5024 1.2 0.74
100-DDR A4570 031 0.19 300 AREA A5035 1.1 (.68
100-DDR A4573 12 0.72 300 AREA A5044 19 12
100-DDR A4574 12 0.71 300 AREA A5049 20 1.2
100-DDR BR744 0 0 300 AREA AS052 2.3 14
100-DDR BR750 0.15 0.090 300 AREA A5056 0 0
100-DDR Bg8753 0.01 ~0.00 300 AREA - ABO77 7.8 4.7
100-DDR BR778 0.40 0.24 300 AREA ARB0BS 2.6 16
100-DDR BR779 0.13 {.076 NA! 199-F5-42 0.30 0.18
100-F A4600 23 1.4 NA 199-F5-43B 0.09 0.05
100-F A4608 1.4 0.87 NA 199-F5-45 1.2 0.75
100-H A4613 0.46 0.28 NA © 199-F5-47 1.3 0.80
100-H Ad614 0 0 NA 199-F5-48 0.50 0.55
100-H A4619 4.9 3.0 NA 199-F7-1 0.72 0.44
100-H A4626 1.2 071 NA 199-F7-2 1.1 G.70
100-H A4630 2.1 1.3 NA 199-F7-3 1.2 0.74
160-H1 A4632 0.70 0.42 NA 199-H4-48 ¢ 0
100-H A4636 0.68 042 NA 199-K-22 52 32
100-H A4641 0.09 0.05 NA 199-N-70 0.82 0.50
100-H Ad642 1.5 0.89 NA 199-N-80 1.6 0.95
100-K 399-4-9 13 7.7 NA A4587 5.9 3.6
100-K A4653 1.9 1.2 NA A46d7 1.8 1
100-K A4660 9.9 6.0 NA A4649 0.92 0.56
. 100-K A4662 0.70 043 NA A4650 1 6.3
100-K C4670 10 6.0 NA A4657 1.2 0.75
100-N A4665 0 NA A46TT 52 32
100-N A4675 0 NA A4681 i3 6.78
100-N A4679 116 71 NA A4T717 0.43 0.26
100-N A4708 0.60 0.36 NA A9878 0.34 0.21
100-N A4716 0 0 NA A9B32 0.55 0.33
300 AREA A5018 6.6 4.0 ‘NA A9910 152 92
300 AREA A5020 1.5 0.89 NA B8074 0.72 0.44
! Not available; the operational area was not recorded for these wells.
Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA
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Table 5-82. Resident Monument Worker Groundwater Total Chemical Hazard Results.

Operational | woonyy  |rmenr| crepn | OPeratomal | wom  [rvEm | cTEm
Area . Area
160-DDR A4568 12 070 | 300 AREA A5024 2.8 18
100-DDR A4570 59 36 | 300 AREA A5035 3.1 20
100-DDR A4573 12 074 | 300 AREA A5044 21 13
100-DDR A45TA 0.71 044 | 300 AREA A5049 13 0.78
100-DDR B8744 35 22 | 300 AREA A5052 10 0.63
100-DDR B&750 26 1.6 | 300 AREA A5056 0 0
100-DDR B&753 118 72 | 300 AREA ABOTT 50 3.1
100-DDR B8778 11.9 72 | 200 AREA AB089 20 12
100-DDR B8779 043 0.26 NA! 199-F5-42 037 | oz
100-F A4600 13 081 NA 199F5438 | 069 | 042
100-F A4608 11 5.69 NA 199-F5-45 10 0.63
160-H £4613 16 10 NA 199-F547 0.73 0.45
100-K A4514 277 181 NA 199-F548 066 | 041
100-H A4519 080 | 051 NA 199-F7-1 22 13
100-0 A4626 087 | 054 NA 199-F7-2 1.9 12
100-1 A4630 | 14 0.86 NA 199-F7.3 21 13
100-H A4632 16 1.0 NA 199-HA48 035 | 020
100-H A4636 054 | 033 NA 199-K-22 33 21
T00-H A4G41T 075 | 046 NA 199-N-70 1.0 0.60
100-H A4642 15 0.93 NA 199-N-80 31 19
100K 39949 24 15 NA A4587 | 34 22
100K 44653 10 6.4 NA A464T 55 | 35
100-K A4660 052 | 057 NA A4649 34 22
100K T A4662 1.9 11 NA A4650 651 0.29
160K 4670 26 L5 NA A4657 1.0 0.60
100-N A4665 71 4.4 NA AA6TT 14 0.58
160-N A4675 23 17 NA A4681 076 | o04s
160-N TA4679 033 | 020 NA A4TLT 034 | 021
T00-N AAT08 12 0.74 NA A9378 018 | o1z
100-N AATIG 45 28 NA A98%2 044 | 027
300 AREA | AS01S 17 10 NA A9910 017 | o
300 AREA A5020 43 27 NA B8074 11 0.66

""Not available; the operaticnal area was not recorded for these wells.
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Table 5-83. Resident Monument Worker Groundwater
Chemical Hazard Index: Ratio of Background and Total HI Values.

. | CIE
OP‘:'::?;’“‘“ Well ID bm / l}“tl;%;f OPZ:S:“” Well ID biﬁ / bc(l:;:fi /
total HI HI total HI | total HI
100-DDR A4568 0.29 029 | 300 AREA A5024 0.21 0.20
100-DDR A4570 0.03 0.03 | 300 AREA A5035 0.19 0.19
100-DDR A4573 0.13 0.13 300 AREA A5044 0.21 0.20
100-DDR A4574 0.22 0.21 300 AREA  A5049 0.27 0.27
100-DDR B3744 0.17 0.17 | 300 AREA A5052 0.33 0.33
100-DDR B8750 0.06 0.06 | 300 AREA A5056 0 0
100-DDR BR&753 0.03 0.03 300 AREA A8077 0.16 0.16
100-DDR B&778 0.01 0.01 300 AREA AR089 0.18 0.18
100-DDR B8779 0.34 0.33 NA! 199-F5-42 0.46 0.46
100-F A4600 0.13 0.13 NA 199-F5-43B 0.46 0.46
100-F A4608 0.13 0.12 NA 199-F5-45 0.18 0.18
100-H A4613 0.21 020° NA 199-F5-47 0.25 0.25
100-K A4614 <0.01 | <0.01 NA 199-F5-48 0.27 0.27
100-H A4619 0.18 0.17 NA 199-F7-1 0.29 0.29
100-H A4626 0.39 0.38 NA 199-F7-2 0.32 0.32
100-H A4630 >1.0 *1.0 NA 199-F7-3 0.28 0.28 -
100-H A4632 0.21 0.20 NA 199-H4-48 0.49 0.52
100-H A4636 027 | 027 . NA 199-K-22 0.05 0.05
100-H A4641 0.45 0.44 NA 199-N-70 0.37 0.37
100-H A4642 0.24 0.24 NA 199-N-80 0.19 0.19
1060-K 399-4-9 0.26 0.25 NA A4587 0.04 0.04
100-K A4653 0.03 0.03 NA A4647 0.06 0.06
100-K A4660 0.37 0.36 NA A4649 0.04 0.04
100-K A4662 0.32 0.31 NA A4650 0.30 0.32
100-K C4670 0.13 0.14 NA A4657 0.34 0.34
100-N A4665 0.02 0.02 NA A4677 0.10 0.10
100-N A4675 0.09 0.09 NA A4681 0.18 0.19
190-N A4679 0.44 0.44 NA A4717 0.43 0.42
100-N A4708 0.33 0.33 NA - A9878 0.73 0.70
100-N A4716 0.23 0.23 NA A9882 0.05 0.05
300 AREA A5018 0.37 0.36 NA - A9910 0.78 0.74
300 AREA A5020 0.24 0.24 NA B&074 0.31 0.31
Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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6.0 ECOLOGICAL RISK ASSESSMENT

6.1 OVERVIEW

This section describes the ecological risk assessment methods and results for the 100 Area and
300 Area Component of the RCBRA. This material was developed in accordance with the
approved planning and decision documentation for the 100 Area and 300 Area Component of the
RCBRA (e.g., DQO [BHI-01757], risk assessment work plan [DOE/RL-2004-37], and SAP
[DOE/RL-2005-42]) and reflects input received during numerous public workshops conducted
with the Hanford Natural Resource Trustees, the Tri-Party Agencies, the Hanford Advisory
Board, and others. The assessment endpoints and associated measures, data inputs, analyses, and
exposure calculations for the terrestrial/upland, riparian, and near-shore aquatic data from the
100 Area and 300 Area are described herein. In addition, as indicated in the Ecology approval
letter for the SAP, certain elements of the assessment methods required farther development
inciuding uncertainty analyses, reference sites, and risk integration. These and other topics were
covered m regulator/trustee workshops conducted from July 2006 to May 2007, and workshop -
notes are provided in Appendix D. Presentation materials from these workshops are available on
the worldwide web (hitn://www washingtonglosure.com/Proiects/EndState/106-300 comp.html).
This risk assessment report reflects the input ané recommendations from these workshops.

62 PROBLEM FORMULATION

The primary ecological risk assessment (ERA) goal for CERCLA sites is to reduce ecological
risks to levels that wiil result in the recovery and maintenance of healthy local populations and
communities of biota (EPA 1999b). The specific purpose of this ERA is to characterize
potentially adverse effects on plants and animals that may be posed by residual, post-remediation
contaminants at the Hanford Site. In addition, management goals for the River Corridor include
considering impacts to state or federally listed threatened or endangered species, protecting rare
habitats, and minimizing contaminant loading (or bioaccumulation) into biota (BHI-01757).

The characterization of ecological risks is structured around upland, riparian, and near-shore
exposure zones in accord with the assessment endpoints developed for these environments. To
Iimit repetition of information from earlier sections, compenents of the problem formulation
presented elsewhere (e.g., site description and the ecological conceptual model, Section 2.0) are
discussed only briefly here.

6.2.1 Ecological Assessment Endpoints

Assessment endpoints were developed from ecological management geals, and an understanding
of the Hanford Site such as the CEM and trophic relationships among ecological receptors. For
example, the screening-level evaluation indicated a preponderance of inorganic and radionuclide
contaminants. Because most inorganic chemicals (including most radionuclides) rarely
concentrate in tissues through multiple trophic transfers (EPA 120/R-07/001), the potential for

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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adverse effects on higher trophic-level organisms are generally of less concern than risks to
organisms lower in the food web. Plants and invertebrates are valuable assessment endpoint
entities because these organisms are intimately associated with soil and sediment and have high
exposure potential (e.g., through dermal contact), making them ideal indicators for evaluating the
adverse effects of soluble contaminants. To the extent that inorganics do accumulate in biotic
tissues, there is a greater propensity for them to be taken up by invertebrates compared to plants
(WAC 173-340-900, Table 749-5). Relative to plant-eating wildlife (or to wildlife that eat a
variety of foodstuffs), therefore, receptors feeding on invertebrates should experience relatively
greater exposure to radionuclides and metals and are a focal group for assessment of ecological
risk.

EPA guidance defines assessment endpoints as an entity and attributes of this entity. Assessment
endpoint entitics have been selected as representative species in a simplified food web. Thus,
species are intended to be representative of biota potentially at risk from contaminants within and
between exposure zones. These representative species address key management goals and
stakeholder concerns. Assessment endpoint attributes are discussed in the following section
(Section 6.2.2). For the terrestrial upland and riparian environments, this includes lower trophic-
Jevel producers (including T&E species'), invertebrates, and middle and upper trophic-ievel
birds and mammals.

Representative Terrestrial Upland and Riparian Receptors

e Lower trophic levei
Generic plants and soil invertebrates

s Middle trophic level
Herbivores: Pocket mouse and mourning dove
Omnivores: Deer mouse and meadowlark :
Invertivores: Grasshopper mouse, side-blotched lizard, killdeer, eastern and western
kingbird :

s Upper trophic level
Carnivores: Gopher snake, badger, red-tailed hawk

Receptors in the near-shore aquatic environment include plants; herbivorous invertebrates and
vertebrates; omnivorous inveriebrates, fish, birds, and mammals; invertivorous (invertebrate-
eating) amphibians, fish, birds, and mammals; and carnivorous fish, birds, and mammals. It is
important to note that some of the near-shore aquatic species actually have different feeding
strategies during their life history stages. Examples of this include the different diet and
environments preferred by amphibians during juvenile development from eggs to tadpoles and to
the adult stage.

I T&E plant species include persistent sepal yellowcress (Rorippa columbzae) lowland toothcup (Rorala
ramosior), and awned halfchaff sedge (Lipocarpha aristulata).

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Representative Near-Shore Aquatic Receptors

o Lower trophic level
Generic plants, aquatic insects, snails, and Asiatic clam

o Middle trophic level
Herbivores: Mailard duck
Omunivores: Carp. :
Invertivores: Woodhouse’s toad, sculpin, bufflehead duck, eastern and western kingbird and
Myotis bat

s Upper trophic level
Carnivores: Salmon, Great Blue heron, and terrestrial receptors drmkmg from the river

In some cases, risk inferences are based on maximally exposed representative receptors acting as
surogates for other species in the same taxonomic group. For example, herbivorous mallards
are a representative species selected in the course of developing project DQOs; they are
represented by invertebrate-eating bufflehead ducks given this receptor’s higher exposure
potential. Similarly, sculpin are protective representatives of T&E salmonids due to their year-
round exposure duration and relatively limited home range (McCleave 1964, Hill and Grossman
1987, Morgan and Ringler 1992, Gray et al. 2004). While some representative receptors are
unigue to one type of environment, such as fish in the near-shore aquatic area, others can traverse
multipie environments in the course of daily foraging activities; e.g., broad-ranging red-tailed
hawks capmrmg mammalian prey at upland remediated waste sites-or riparian operational areas
and using the river as a source of drinking Water

6.2.2 Ecological Risk Questions

Risk questions for the upland, riparian, and aquatic near-shore environments focus the
investigation on cornponents of the ecosystem that have the greatest potential for exposure to
Hanford Site-related contaminants. These questions were initially developed as part of the DQO
process {(BHI-01757) and are summarized for the upland zone, riparian zone, and near-shore
aguatic zone. These questions provide the broad list of assessment endpoint attributes evaluated
in: this report.

Upland Zone. Terrestrial upland risk questions were developed to determine if COPCs in the
soil may potentially adversely affect the assessment endpoints. The questions for the upland
zonge are as follows:

° Do contaminant concentrations in shallow zone soils decrease plant survival or growth?

» Do contaminant concentrations in shallow-zone soils affect soil macroinvertebrate survival,
growth, abundance, or diversity?

e Do contaminant concentrations in shallow zone soils and food decrease middie trophic-level
(herbivorous, insectivorous, or omnivorous) species (lizard, bird, and mammal) survival,

Risk Assessment Report for the 100 Area and 300 Avea Component of the RCBRA
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growth, reproduction, relative abundance, juvenile recruitment, or affect balanced gender
ratios?

e Do contaminant concenfrations in shallow zone soils and food decrease carnivorous bird or
mammal survival, growth, or reproduction?

The terrestrial upland risk questions can be evaluated as a series of hypotheses that lend
themselves to development of rules for decision making. The following terrestrial risk
hypotheses were developed as part of the DQO process (BHI-01757) to address screening data
gaps and form the basis for COPC refinement and the selection of assessment endpoints and
associated measures. [t is important to note that beyond the screening assessment which used
comparisons to abiotic media benchmarks, ecological risk characterizations employ a WOE
evaluation of the potential for adverse ecological effects with an emphasis on collecting site-
specific data. The results of testing hypothesis 1, based on general literature values, are
consequently given less weight than results from testing hypotheses 2 through'9, which are
evaluated using data collected in the study design to determine if contaminant concentrations in
Hanford Site soil adversely affect the terrestrial assessment endpoints.

The focus of this investigation is on remediated waste sites. These post-remediation conditions
are represented by inclusion of the vegetated areas around the perimeter of remediated waste
sites. Recognition of existing conditions underlies the hypothesis testing structure. For example,
the null hypothesis, which has been stated as the condition that may be refuted with additional
data collection, is that soil contaminant concentrations are not associated with adverse effects.
This hypothesis is tested based on multiple lines of evidence (LOEs), and these findings are
evaluated using a WOE .approach as described below.

Hypothesis 1: Terrestrial Upland Contaminant Assessment
This hypothesis is formulated for comparison of concentrations to soil benchmarks:

¢ Null: Mean remediated waste site contaminant concentrations are not greater than soil _

benchmarks (benchmark values were compiled for the 100-B/C Pilot Project risk assessment

[DOE/RIL-2005-40] and augmented with values from the Los Alamos National Laboratory’s
EcoRisk Database [LANL 20057).

e Alternate: Mean remediated waste site concentrations are greater than soil benchmarks.

All of the other risk hypotheses are based on a design with contaminant gradient and reference
site. Each hypothesis includes a comparison to reference site conditions and an assessment of
the contaminant gradient. Based on feedback received from various parties during the regulator
and trustee workshops, greater weight in the WOE analysis is attributed to the results of the
gradient analysis compared to the reference site analysis. Tissue concentrations and diet
concentrations are also compared to adverse effect levels as another LOE for hypotheses 7 and 8.
A more detailed linkage between hypotheses and the terrestrial assessment endpoint entities 1s
presented in the DQO Summary Report (BHI-01757). The following risk hypotheses are stated

Risk 4ssessment Repori for the 100 Area and 300 Area Component of the RCBRA
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generically for & receptor, with receptors replaced by the representative species for each
assessment endpoint entity.

Hypothesis 2: Survival and Growth
Gradient analysis:

¢ Null. Mean survival or growth of receptor does not decrease aleng a gradient of increasing
contaminant concentrations.

» Alternate. Mean survival or growth of receptor decreases along a gradient of increasing
contaminant concentrations.

Reference site comparison:

e Null. Mean survival or growth of receptor is not less on remediated waste sites compared to
reference sifes. '

e Alternate. Mean survival or growth of receptor s less on remediated waste sites than in the
reference sites. '

Hypothesis 3: Species Diversity
Gradient analjfsis:

o Null. Species diversity of receptor does not decrease along a gradient with increasing
contaminant concentrations for the same habitat type.

e Alternate. Species diversity of receptor decreases along a gradient with increasing
contamnant concentrations for the same habitat type.

Reference site comparison:

e Null. Species diversity of receptors on remediated waste sites is not Iess than in the reference
sites for the sarne habitat type.

e Alwernate. Species diversity of receptor is less on remediated waste sites than in the reference
sttes for the same habitat type.

Hypothesis 4: Relative Population Abundance
Gradient anatysis:

e Null. Relative population abundance of receptor does not decrease along a gradient with
increasing contaminant concentrations for the same habitat type.

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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e Alternate. Relative population abundance of receptor decreases along a gradient with
increasing contaminant concentrations for the same habitat type.

Reference site comparison:

» Null. Relative population abundance of receptor on remediated waste sites is not less than in
the reference sites for the same habitat type (e.g., remediated and backfilled waste site).

e Alternate. Relative population abundance of receptor on remediated waste sites is less than
in the reference sites for the same habitat type.

Hypothesis 5: Reproductive Rates '
Gradient analysis:

e Null. Receptor reproductive rates do not decrease along a gradient with increasing
contaminant concentrations for the same habitat type.

» Alternate. Receptor reproductive rates are less than those in the reference site or decrease
_ along a gradient with increasing contaminant concentrations for the same habitat type.

Reference site comparison:

e Null. Receptor reproductive rates are not less on remediated waste sites than those in the
reference sites for the same habitat type.

e Alternate. Receptor reproductive rates are less on remediated waste sites than those in the
reference sites for the same habitat type.

Hypothesis 6: Gender Ratios
Gradient analysis:

s Null. Receptor gender ratios do not deviate from equality along a gradient with increasing
contaminant concentrations for the same habitat type.

e Alternate. Receptor gender ratios increasingly deviate from equality along a gradient with
increasing contaminant concentrations for the same habitat type.

Reference site comparison:

» Null. Receptor gender ratios on remediated waste sites do not deviate from equality in
comparison to the reference sites for the same habitat type.

‘e Alternate. Receptor gender ratios on remediated waste sites deviate from equality in
comparison to the reference sites for the same habitat type.

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Hypothesis 7: Contaminart Concentrations in Biota

Gradient analysis:

L]

Null. Mean contaminant tissue concentrations in the receptor do not increase along a

- gradient with increasing contaminant concentrations.

Alternate. Mean contaminant fissue concentrations in the receptor increase along a gradient
with increasing contaminant concentrations.

Reference site comparison:

Null. Mean contaminant tissue concentrations in the receptor are not greater on remediated
waste sites than m the reference sites.

Alternate. Mean contaminant tissue concentrations in the receptor are greater on remediated
waste sites than in the reference sites.

Comparison to no-effect levels:

Null. Mean contaminant tissue concentrations in the receptor are not greater than those
associated with no adverse effects (published levels are available for only selected
contaminants such as PCBs and heavy metals [e.g., Eisler 1986, Eisler and Belisie 1996]).

Alternate. Mean contaminant tissue concentrations in the receptor are greater than those
associated with no adverse effects {(pubiished levels are available for only selected
contaminants such as PCBs and heavy metals [e.g., Eisler 1986, Eisler and Belisle 1996]).

Hypothesis 8: Dietary Exposure

- Cradient analysis:

Nulil. Mean contaminant concentrations via dietary exposure to the receptor (via food and
incidental soil ingestion) do not increase along a gradient with increasing contaminant
concenfrations.

Alternate. Mean contaminant concentrations via dietary exposure to the receptor (via food
apd incidental soil ingestion) do increase along a gradient with increasing contaminant
concentrations.

Reference site comparison:

@

Null. Mean contarninant concentrations via dietary exposure to the receptor (via food and
incidental soil ingestion) on remediated waste sites are not greater than those in the reference
sites.

Risk Assessment Report for the 100 Area and 300 Avea Component of the RCBRA
June 2007 . ' 6-7



DOE/RL-2007-21
Ecological Risk Assessment Draft A

. ® Alternate. Mean contaminant concentrations via dietary exposure to the receptor (via food
and incidental soil ingestion) are greater on remediated waste sites than those in the reference
sites.

Comparison to no-effect levels:

» Null. Mean contaminant tissue concentrations via dietary exposure to the receptor (via food
and incidental soil ingestion) are not greater than those associated with no adverse effects.

» Alternate. Mean contaminant tissue concentrations via dietary exposure to the receptor {via
food and incidental soil ingestion) are greater than those associated with no adverse effects
(published levels are available for most contaminants).

Hypothesis 9: Juvenile Recruitment

Juvenile recruitment is a measure of reproductive success that refers to the survival of young
animals to a stage where they are reproductively capable of having offspring; in other words,
recruitment from nonbreeding juvenile or subadult to the breeding adult population.

Gradient analysis:

¢ Null. Juvenile recruitment for receptor does not decrease along a gradient with increasing
contaminant concentrations. '

e Alternate. Juvenile recruitment for receptor decreases along a gradient with increasing
contaminant concentrations. '

Reference site comparison:

e Null. Juvenile recruitment of receptor on remediated waste sites is not less than recruttment
in the reference sites.

e Alternate. Juvenile recruitment for receptor on remediated waste sites is less than
recruitment in the reference sites. '

Inferences about ecological cffects on middie trophic-level birds and mammals are based on
differences in field measures of abundance, reproduction, and skewed gender ratios or a
combination of tissue/dietary concentrations and the literature-based adverse-effect levels.
Because animal abundance fluctuates greatly, less credence will be afforded to differences based
on abundance compared to observations concerning reproduction. Because they incorporate site-
specific information, field measures will be given greater weight than measures such as literature
- toxicity data. '

In addition to risk questions relating to ecological effects, data gaps or uncertainties from the
ecological screening evaluation and contaminant refinement also need to be evaluated. For all

Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA
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contaminants, the adequacy of method detection limits have been evaluated by comparing
method detection limits to screening benchmark values.

Riparian Zone. Risk questions for the riparian zone are the same as those developed for the
upland zone with the exception that the exposure media for the riparian zone inchide benthic
racroinvertebrates for some *eceptors Also, the risk questions for the reference site comparison
are revised to “operational areas” from “remediated waste sites.” Riparian zone risk questions
incluce an additional question to reﬂect the potential for exposure to terrestrial wildlife from the
near-shore aguatic zone:

» Do contaminant concentrations in food decrease aerial insectivore survival, growth,
reproduction, or relative abundance?

Near-Shore Aquatic Zone. The assessment of the near-shore aquatic zones (hereinafter referred
to as “aguatic”) is driven by risk questions representing the CEM of how contaminant stressors
are most likely to affect the aquatic ecosystem. The risk questions are as follows:

¢ Do contaminant concentrations in sediments and pore water decrease plant survival or

growth?

= Do contaminant concentrations in sediments and pore water affect benthic macroinvertebrate
survival, reproduction or growth, diversity, and/or relative abundance? :

s Do contaminant concentrations in sediments, pore water, and food decrease amphibian
survival, growth, reproduction, or relative abundance? :

@ Do contaminant concentrations in sediments, pore water, and food decrease carnivorous fish,
bird, or mammal survival, growth, or reproduction?

s Do contaminant concentrations in sediments, pore water, and tissue increase
histopathological indicators of effect for clams or fish?

The risk questions that were posed for the aquatic environment can be evaluated as a series of
hypotheses that lend themselves to development of rules for decision making. The following
risk hypotheses bave been developed to form the basis for contaminant refinement and the
assessment endpoints and associated measures.

Hypothesis 1: Aquatic Contaminant Assessment

This hypothesis is formulated for comparison of concentrations to no-effect levels or toxicity
benchmarks:

@ Null: Mean contaminant concentrations in aquatic media (pore water and sediment) are not
greater than medium-specific benchmarks.

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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o Alternate: Mean contaminant concentrations in aquatic media (pore water and sediment) are
greater than medium-specific benchmarks.

The following risk hypotheses are stated generically for a receptor, with receptors replaced by
the relevant species for each assessment endpoint. All of the risk hypotheses are based on a
design with a contaminant concentration gradient and reference site comparison. Each
hypothesis includes a comparison to reference site conditions and an assessment of the
contaminant concentration’s gradient. Tissue concentrations and dietary concentrations are also
compared to literature-based adverse effect levels (benchmarks) as another LOE for hypotheses 5
and 6. A more detailed crosswalk between hypotheses and the aquatic assessment endpoint
(receptor) is presented in the DQO Summary Report (BHI-01757).

Hypothesis 2: Survival, Reproduction, and Growth
Gradient analysis:

e Null. Mean survival, reproduction, or growth does not decrease along a gradient of
increasing contaminant concentrations.

e Alternate. Mean survival, reproduction, or growth of receptor decreases along a gradient of
increasing contaminant concentrations.

Reference site comparison:

e Null. Mean survival, reproduction, or growth of receptor for operational areas is not less
than reference sites. '

e Alternate. Mean survival, reproduction, or growth of receptor for operational areas is less
than reference sites.

Hypothesis 3: Species Diversity
Gradient analysis:

s Null. Species diversity of receptor does not decrease along a gradient with increasing
contaminant concentrations for the same habitat type.

e Alternate. Species diversity of receptor decreases along a gradient with increasing
contaminant concentrations for the same habitat type.

Reference site comparison:

e Null. Species diversity of receptor is not less for operational areas than diversity in the
reference sites for the same habitat type.

“
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e Alternate. Spec;es diversity of receptor is less for operational areas than dlversﬁy in the
reference sites for the same habitat type. :

Hypothesis 4: Relative Population Aﬁ)undance
Gradient analysis:

o Null. Relative population abundance of receptor does not decrease along a gradient with
increasing coniaminant concentrations for the same habitat type.

» Alternate. Relative population abundance of receptor decreases along a gradient with
mereasing COPC concentrations for the same habitat type.

Reference site comparison:

s Null. Relative population abundance of receptor for operational areas is not less than
abundance in the reference sites for the same habitat type.

s Alternate. Relative population abundance of receptor for operational areas is less than
abundance in the reference sites for the same habitat type.

Hypothesis 5: Contaminant Concentrations in Biota
Gradient analysis:

e Null. Mean contaminant concentrations in receptor tissue do not increase along a gradient
with increasing contaminant concentrations.

e Alternate. Mean contaminant concentrations in the receptor fissue increase along a gradient
with increasing contaminant concentrations.

Reference site comparison:

o Null. Mean contaminant concentrations in receptor tissue for operational areas are not
greater than those in the reference sifes.

o Alternate. Mean contaminant concentrations in the receptor tissue for operaticnal arcas are
greater than those in the reference sites.

Comparison to no-effect levels:
2 Null. Mean contaminant tissue concentrations in the receptor are not greater than those
associated with no adverse effects (published levels are available for only selected

contaminants such as PCBs and heavy metals [e.g., Eisler 1986, Eisler and Belisle 1996]).

o Alternate. Mean contaminant tissue concentrations in the receptor are greater than those
associated with no adverse effects.
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Hypothesis 6: Dietary Exposure
Gradient analysis:

e Null. Mean contaminant exposure concentrations (via food, water, and incidental sediment
ingestion) do not increase along a gradient with increasing contaminant concentrations.

» Alternate. Mean contaminant exposure concentrations (via food, water, and incidental
sediment ingestion) increase along a gradient with increasing contaminant concentrations.

Reference site compartson:

e Null. Mean contaminant exposure concentrations for operational areas (via food, water, and
incidental sediment ingestion) are not greater than those in the reference sites.

e Alternate. Mean contaminant exposure concentrations for operational areas (via food, water,
and incidental sediment ingestion) are greater than those in the reference sites.

Comparison to no-effect levels:

o Null. Mean contaminant exposure concentrations for operational arcas {via food, water and
incidental sediment ingestion) are not greater than those associated with no adverse effects.

¢ Alternate. Mean contaminant exposure concentrations for operational areas (via food, water
and incidental sediment ingestion) are greater than those associated with no adverse effects.

Hypothesis 7: Histopathological Measures of Tissue Damage
Gradient analysis:

s Null. Histopathological measures of tissue damage do not increase along a gradient of
increasing contaminant concentrations.

e Alternate. Histopathological measures of tissue damage increase along a gradient of
increasing contaminant concentrations.

Reference site comparison:

e Null. Histopathological measures of tissue damage for operational areas are not greater than
reference sites.

e Alternate. Histopathological measures of tissue damage for operational areas are greater than
reference sites.

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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6.3 RISK ANALYSIS

Ecological risk assessment guidance from EPA indicates that a variety of measures are evaluated
for each assessment endpoint. These measures constitute the LOEs in this risk assessment and
include measures of exposure, measures of effect, and measures of ecosystem/receptor
characteristics (EPA/630/R-95/002F). LOEs are evaluated based on data collected as described
m the SAP (DOE/RL-2005-42). The analyses are also supplemented by literature information
and historical data. Each of these LOEs is explained in more detail below. '

8.3.1 Measures of Ecosystem/Receptor Characteristics.

Measures of ecosystem and receptor characteristics are measures that influence the behavior and
location of entities selected as the assessment endpoint, the distribution of a stressor, and life-
histery characteristics of the assessment endpoint or its surrogate that may affect exposure or
response to the stressor (EPA/630/R-95/002F). Measures of ecosystem/receptor characteristics
include the following kinds of information:

e Field measures
~  Abundance
— Diversity
—  Community structure
- (ross morphology

» Reproduction observed in field
— Reproductive rates
— Juvenile recruitment
— -Gender ratios

e Abiotic data {pH, soil texture, etc.).

Additional information on the measures of ecosystem/receptor characteristics used to evaluate
the potential for ecological risk for each assessment endpoint is provided in the risk
characterization sections below.

6.3.1.1 Terrestrial Community Measures. Ficld biologists collected small mammals and
invertebrates at terrestrial sites and assessed cover of plants, bare ground, litter, and cryptogams.
This information was used to determine percent plant species richness and diversity. These data
were in turn used to evaluate the investigation areas in terms of operational versus reference site
comparability and to make inferences on the expected abundance and types of wildlife receptors.
Because terrestrial invertebrate sample mass was limited, additional organisms had to be
collected by hand, which obviated estimating relative abundance in an unbiased manner, and

~ these results are not shown.

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Plants

Line transects and modified Daubenmire plots (Daubenmire 1959) were used to estimate canopy
cover of dominant plant species, bare ground, and cryptogam cover. Line transects were
employed in areas that are dominated by shrubs (e.g., remediated native soil sites), whereas
modified Daubenmire plots were used at all terrestrial site types. The following vegetation
atiributes were monitored: percent bare ground (rock and soil), presence of cryptogams, species
richness (number of species), and species composition of canopy cover. The modified
Daubenmire method used a 20-cm by 50-cm (8-in. by 20-in.) quadrant frame systematically
placed along a tape on permanently located transects. The x and y dimensions of each
investigation area were taken, and a total of 24 plots were evenly spaced and surveyed across
each investigation area. For either method of recording vegetation cover type, the dominant
plants were noted. This information was used in consideration of plant collection. Rare plants
were also surveyed, and this information can be found in Appendix H (Section H-9).

Plant diversity was calculated from Daubenmire data using the Shannon diversity index (H), a
metric commonly used to characterize species diversity in biological communities. Shannon's
index accounts for both abundance and evenness of the species present. The proportion of

" species i relative to the total number of species (p;) is calculated and then multiplied by the
ratural logarithm of this proportion (In p;). The resultmg product is summed across species, and
multiplied by -1:

= —Z pinp,
=

In contrast to summation by species relative proportion, however, all RCBRA floral community
calculations were based on relative percent cover. In this investigation, visual estimates of cover
were made. It is important to note that the same investigators collected these data to minimize
observer bias. Plant cover surveys occurred between late March to late May, and data collection
for investigation areas and reference sites oceurred in approximately the same time period to
ensure comparability of the information.

Mammals

Small mammal sampling was accomplished using live traps placed in an array in the center of
‘the investigation area. Trapping was conducted between February and June, when animals were
most active. Typically one or two trap lines cach consisting of 10 Sherman live traps (8 cm

[3 in.] wide by 9 cm [3.5 in.] high by 23 cm [9 in.] long) were placed in parallel with the edges
of an array set up to accommodate the shape of the investigation arca. Identical trapping
methods were employed in similar habitats at reference locations. Traps were spaced -
systematically 10 m (32.8 fi) apart, and the number of trap lines varied according to the habitat
being sampled, particularly along the riparian environment where the habitat is basically linear,
parallel with the river. The grid location for the trap where the animal was captured was noted in
the field logbook.

Risk Assessment Report for the 100 Avea and 300 Avea Component of the RCBRA
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Trapping arrays were limited to one habitat type when possible. The animals were trapped over
enough nights to obtain at least six mice from each investigation area. To the extent possible, the
same species was sampled at all investigation arcas. The number of trap-days required to get at
least gix animals per species was recorded to provide a relative measure of animal
density/abundance. Other species were captured if insufficient numbers a single species of mice
were obtained. Information on species, age, sex, and reproductive status (subadults/adults, and
nonscrotal males/scrotal males and nonlactating/lactating females) body weights (= 2.0 g),
general external condition (any gross deformities, hair loss, infections, lesions, etc.) was
recorded on captured animals. Animals captured and released (nontarget animals) were marked
so that the total number of new captures per trap-night could be used to represent relative
abundance estirnates measured and documented for each study site.

Kingbirds

Surveys were performed to 1dentify castern and western kingbird (Tyrannus tyrannus and
Tyrannus verticalis, respectively) nests in trees in 5-km-long sections of onsite riparian areas
along the 100 Area and the 300 Area shoreline. One reference location was upstream of the
Hanforé Site in the Vernita Bridge area. Exposure of insectivorous birds was measured by
collecting juvenile kingbirds just prior to fledging for analysis of contaminants in their tissue.
Hatching success (number of young hatched per nest) was planned as an estimate of kingbird
reproductive success. Observations inciuded the total number of eggs per clutch and the number
of young successfully hatched per nest. Filedglings were also collected from the nest for tissue
analyses. The crop was separated from the carcass and analyses were performed on both, the
former providing mformation on contaminants in the diet and the latter providing information on
site-specific exposure and dietary contaminant uptake into the birds.

6.3.1.2 Aguatic Community Measures. As a component of invertebrate biomonitoring and
sampling in the aquatic environment, biologists studied the communities of organisms inhabiting
artificial substrate. Rock baskets were placed in the continuously submerged, unconsolidated
substrate for colonization by benthic macroinvertebrates. These devices provide a standardized
way to measure bioaccumulation info benthic macroinvertebrates and alse provide measures of
effect. Rock baskets were colonized by aquatic invertebrates and provide measures of
community strueture through invertebrate diversity and abundance.

Rock baskets were anchored and partially embedded into near-shore sediments of the Hanford .
Reach, Columbia River during the fall of 2005 and collected for analysis in July 2006. Baskets,
16.5 cm in diameter and 28 cm long, were filled with 45- to 60-mm-diameter gravel. Six
replicate rock baskets were placed as follows:

- 1. Ten stations bracketing plumes of chromium at the 100-K and 100-D Areas (one station was
lost over the 6-month deployment, resulting in only nine stations retrieved).

2. Ten stations bracketing a :groundlwater plume of uranium at the 300 Area.

3. Seven stafions representing reference conditions.
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4. Rock baskets were not placed in the strontium plume becaunse benthic macroinvertebrates had
been previously coliected in this area through a related sampling effort (DOE/RL-2006-26).

Six rock baskets were deployed at each station. When baskets were retrieved, benthic
macroinvertebrates were washed from the gravel in three baskets (500 micron retention) and
preserved in alcohol for analysis of the benthic invertebrate community. Each basket represents
a separate replicate at each station. The remaining three baskets were used for tissue analysis for -
metals. Hand-picked crayfish were used to augment sample mass to reach the target biomass for
benthic macroinvertebrate tissue in some aquatic stations.

Benthic macroinvertebrate samples were analyzed with the aid of a dissecting scope. A sorting -
efficacy of >95% was maintained. A minimum subsample of 500 organisms or the entire sample
was sorted. Subsampling was accomplished with the Caton tray method. Most insects were
identified to the genus or species level, with the exception of the Chironomidae (midges)
identified to the family level. Oligochaeta worms were identified only to class, except leeches to
family or genus. Because mollusks were of special concern, Deixus Consultants, Seattle,
Washington, identified them to species.

6.3.2 Measures of Exposure

This aspect of the assessment provides information used in quantifying ecological exposure to
contaminants in environmental media. The principal aspects of the exposure assessment are the
measurement of exposure concentrations in each medium and the calculation of exposure to

- wildlife. The receptors and exposure pathways associated with terrestrial upland, riparian, and
near-shore environments are described in the CSM (Section 2.0).

The project deployed dosimeters as quantitative measure of the total external radiation field at
the upland and riparian investigation areas. The dosimeters provide a measure of external
exposure to human and ecological receptors from gamma-emitting radionuclides. Section 4.0
provides a comparison of the dosimetry results for each site, for each environment, and for
reference sites compared to waste sites or operational areas.

Ecological exposure analysis characterizes potential or actual contact or co-occurrence of
COPCs with receptor species (EPA/630/R-95/002F). The ecological exposure analysis is
performed by quantifying concentrations of chemicals and radionuclides in exposure media

(e.g., soil, sediment, water, and biota) within the terrestrial upland, riparian, and near-shore
aquatic zones of the River Corridor. Lower and middle trophic-level receptors were measured
for COPC concentrations in tissues to provide input for modeling exposure to higher trophic
levels. In the terrestrial environments (upland and riparian), exposure to the higher trophic levels
was characterized by modeling efforts. For aquatic environs, exposure to lower and middle
trophic levels is represented by concentrations in water or sediment. Higher trophic levels

(e.g., great blue heron) are assessed by exposure modeling based on direct measures of COPCs in

- prey.

6.3.2.1 Assessment of Contaminant Uptake. In an ecological risk assessment, an important
aspect of exposure involves determining whether plants and animals are taking up COPCs from
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environmental media including soil, sediment, and water. Data were evaluated for statistically
increased tissue concentrations versus concentrations in abiotic media. These contaminant
transfer factors are an empirical ratio of contaminants in soil to contaminants in biota, based on
pairec biotic and abiotic samples. For example, COPC concentrations in composite plant
samp:es from terrestrial (upland or riparian) investigation areas are compared to soil COPC data
to determine whether correlations exist. The distribution of COPCs in soil versus biciogical
tissues (plants, terrestrial invertebrates, small mammals), COPCs in sediment versus benthic
macreinvertebrates and clams, and COPCs in pore water versus benthic macroinvertebrates and
clams are presented in Section 4.0 and Appendix F-5.

6.3.2.2 Ecological Exposure Assessment Modeling. This section describes the methods for
estimating exposure concentrations {0 ecological receptors in the terrestrial upland, riparian, and
near-shore aquatic ervironments through the sources and pathways described in Section 2.0.

The CEM for the 100 Area and 300 Area Component of the RCBRA includes remediated waste
sites located in upland areas and pathways associated with past releases. Potentially affected
media from contamirated waste sites include surface soils, vadose zone scils, subsurface vapors,
fugitive dust, groundwater, surface water from springs and seeps, pore water and sediment within
the hyporheic zone, surface water of the Columbia River, and various terrestrial and aquatic
biota. These media are described in Section 2.5.1 of the risk assessment report. Exposure routes
to these media inctude the following: '

e [Inhalation of contaminated dust or veolatilized COPCs

» Incidental or intentional ingestion of contaminated soil, sediment, groundwater, surface
water, or biota

e Dermal contact with contaminated soil, sediment, biota, groundwater, or surface water

e Exposure of terrestrial and aquatic vertebrates, invertebrates, and plants to external radiation
emitted by contaminated soil, sediment, or biota :

e Uptake or absorption of scil-, sediment-, or water-bound COPCs.

While there is a potentially complete exposure pathway to ecological receptors via inhalation,
published exposure pathway analyses indicate that inhalation is a minor exposure route for
terresirial receptors. For example, inhalation of particulates is < 0.001% of total exposure for the -
meadow vole (EPA 2005), the terrestrial mammalian herbivore identified in the WAC terrestrial
ecological evaluation {see WAC 173-340-7490, “Terrestrial Ecological Evaluation Procedures™).
In fact, incidental soil ingestion (e.g., through preening, fur cleaning) and dietary ingestion
represent more than 99.8% of total vole exposure for common environmental contaminants and
accounts for eating contaminated plants. The CEM explicitly accounts for bioaccumulation and
trophic transfer {i.c., ingestion of contaminated plants and animals) of site contaminants.

A complete pathway exists for dermal contact from shallow soil, but the fur and feathers of
wildlife serve as an effective barrier to soil exposure (EPA 2005). Consequently, dermal contact
15 a less important component of total exposure relative to direct ingestion pathways. Dermal
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contact or root uptake is, however, important to ecological receptors such as plants and soil
invertebrates, considering their close association with soil. For wildlife, the inhalation and
dermal exposure pathway’s small contribution to total exposure justifies focusing on ingestion
for exposure modeling. '

Exposure modeling is based on site-specific abiotic COPC data and on COPCs detected in
taxonomic representatives of lower and middle trophic-level species sampled for tissue analyses.
An understanding of dietary exposure involves an assessment of secondary exposure through
biological trophic-level linkages in the ecological food web, where functional groups are
represented as general classes of organisms sharing common characteristics. For example,
ecological systems are composed of many feeding relationships. Some organisms prey on plants
(berbivores), plants and animals (omnivores), or just animals (carnivores). Within a particular
trophic category, more specific feeding classes exist; e.g., herbivores are represented by
granivores (seed-eating animals), folivores (stem- and leaf-eating animals), fungivores (fungi-
eating animals), and nectivores (nectar-drinking animals). Given the nature of Hanford Site
COPCs (primarily metals and radionuclides) and greater uptake in invertebrates relative to
plants, risks to invertebrate-eating organisms (e.g., insectivores) are of particuiar interest.

While reptiles are an important component of arid environments like the Hanford Site, the
general dearth of toxicity information for lizards and snakes limits the utility of exposure
modeling to this group. Amphibians can be found at locations within the Hanford Site, but they

* too are limited with regard to information on toxicity based on food ingestion pathways.
Consequently, reptiles and amphibians were not evaluated in the ecological exposure modeling
component of this risk assessment. It is noted that amphibians are broadly protected by some
abiotic media benchmarks for direct exposure (e.g., water quality protection levels). This project
is directly assessing effects on amphibians from COPCs in pore water using the FETAX bioassay
{see Section 6.3.3).

Calculation of Exposure

Adverse effects are inferred by the ratio of exposure to effect levels (toxicity reference values
[TRVs]). The oral exposure model used for middle and upper trophic levels is from the Wildlife
Exposure Factors Handbook (EP A/600/R-93/187a) and is provided in Equation 6-1:

I
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Equation 6-1

where E, is the estimated oral daily dose for a COPC (mg/kg/day)
Cioit 18 the concentration of chemical constituent x in soil (mg/kg dry weight)

1o,i 1s the normalized daily soil ingestion rate (kg of soil / [kg of body weight = day],
simplified to kg/kg/day in subsequent equations)

AUF s,y 1s the area use factor that represents the fraction of soil ingested from a
contaminated area (this fraction is set to one}
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Csea 18 the concentration of chemical constriuent x in sediment (mg/kg dry weight)
Lieq 18 the normalized daily sediment ingestion rate (kg of sediment / [kg of body weight «
day], stmplified to kg/kg/day in subsequent equations)

AUF sedgimen: is the area use factor that represents the fraction of sediment ingested from a
contaminated area (this fraction is set to one)

Couaser 18 the concentration of chemical constituent x in water (mg/L)

L aer is the normalized daily water ingestion rate (kg of water / [kg of body weight * day],
simplified to kkg/kg/day in subsequent equations)

AUF e 18 the fraction of water ingested from a contaminated area (this fraction is set to
one)

Fyaser 18 the density of water (1 kg/L)

Choa 18 the concentration of COPC in food (mg/kg dry weight)

Tioa s the normalized daily dietary ingestion rate (kg of food [dry weight] / [kg of body
weight » day], simplified to kg/kg/day in subsequent equations)

AUFppq1s the fracﬁon of the diet derived from a contaminated area (this fraction is set to
ong).

(Given an organism’s normalized daily ingestion rate, this model provides an estimate of the oral
exposure associated with a concentration of an inorganic or organic chemical in soil, sediment,
food, and water. Soil and sediment ingestion are calculated as a fraction of dietary intake. An
implicit assumption of this model is that the bioavailability of the COPC from the environmental
media is comparable to the bioavailability of the contamirant in the toxicological experiment.
Because little information currently exists on bioavailability conversions, a biocavailability term
was not included in the general wildlife exposure model and bicavailability is considered to be
100%. This is an extremely protective approach to estimating ecological risk.

Consicering the mobility of wildlife receptors, it is logical to proportion their exposure to a
contaminated site relative to their use of that site. For example, in the course of daily foraging,
the site may represent a small fraction of the total areas where the animal forages. In the
exposure modeling exercise, it is assumed that an animal receives all of its exposure from the
site. For all of the lower and most middie trophic-level representative receptors evaluated in the
ecological exposure assessment, this is reasonable assumption. However, for other receptors,
particularly the carnivores and aerial insectivores, this is an extremely protective assumption,

Equation 6-1 assumes that a single food type is ingested. Assessment endpoint-specific exposure
modeling must be defined for herbivores, omnivores, insectivores, and carnivores. Exposure
modeling is based on RCBRA site-specific abiotic COPC data and on COPCs detected in the
taxonomic representatives of lower and middle trophic-level species sampled for tissue analyses:
invertebrates (including clams and aguatic and terrestrial macroinvertebrates), fish, kingbirds,
and small mammals. Exposure models for all assessment endpoints in upland, riparian and near-
- shore aquatic zones were developed to cover herbivorous, omnivorous, invertivorous, and
carnivorous trophic categories (Tables 6-1a, 6-1b, and 6-1¢).
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Biological tissue data are reported as fresh weight. Because the Wildlife Exposure Factors
Handbook (EPA/600/R-93/187a) presents most normalized food ingestion rates on a dry-weight
basis, dietary constituents must undergo dry-to-wet weight conversions. Food ingestion rates are
expressed as kilograms of food (wet weight) per kilogram of body weight (wet weight) per day
(kg/kg-day). Dietary composition (e.g., proportion of diet consisting of various plant or animal
materials), often measured by stomach-content analyses, is expressed as percentage of total
intake. This convention facilitates comparison with contaminant concentrations in dietary items
reported on a wet-weight basis. The equations listed in Tables 6-1a (upland), 6-1b {riparian), and
6-1¢ (near-shore) are representative of the code used to calculate exposure. In the actual code, a
conversion factor (CFgywer) is used to convert Intakegoq from a dry to wet weight basis.

Parameters required for calculations of the general wildlife exposure model, conversions, and

. other elements of the model are provided for wildlife assessment endpoints in Appendix H
{Section H-1). It is important to note that exposure parameters provided generally represent
conservative upper estimates of potential exposure. For example, water intake represents the
total daily water intake requirement, and the receptors obtain much of that water in their diet, not
from surface-water sources. '

6.3.3 Measures of Effect

Measures of effect are measurable changes in an atiribute of an assessment endpoint or its
surrogate m response to a stressor to which it is exposed (EPA/630/R-95-002F). Measures of
effect include the following kinds of information:

Literature toxicity information

Literature-based tissue effect levels

Laboratory toxicity tests

Field measures of survival, abundance, diversity, and gender ratio
Histopathology measurements. '

6.3.3.1 Literature Toxicity Information. Most of the published toxicological data represent
the results of tests with single chemicals. Toxicity information such as this was compiled for
RCBRA receptors and may be expressed as concentrations in media (i.e., water, soil, or
sediment) or dietary doses associated with the presence or absence of effects. Media-based
effect levels are used to evaluate exposures for most aquatic-, sediment-, or soil-associated biota
(i.e., fish, benthic macroinvertebrates, plants, and terrestrial invertebrates). Dietary doses are
generally used to evaluate modeled exposure estimates for birds and mammals. The collection
of dose thresholds or TRVs for wildlife were extensively reviewed and selected based on defined
quality criteria (e.g., LANL 2005). '

Lower trophic-level plants and invertebrates receive exposure to COPCs primarily through the
abiotic medium in which they live. For example, terrestrial plants and invertebrates are primarily
exposed through soil, while exposure received by freshwater sediment-associated biota is
primarily through sediment. For all of these receptors, exposure occurs as a consequence of _
living in a contaminated medium {i.e., receptors are directly exposed to COPCs). Although other
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exposure pathways (2.g., dietary exposure for aguatic mvertebrates, or foliar uptake by plants)
may contribute to total exposure for each receptor, exposure through the contaminated medium
predominates. Consequently, estimates of exposure are measured as a function of the
concentration of contaminants in the affected medinm.

Considering radionuclides, whether they are plants or animals, aquatic or terrestrial, biota receive
raciation exposure through a combination of both internal and external pathways. Infemal
exposure is 2 function of radiation emitted from radionuclide concentrations retained in tissues.
External exposure 1s due to radiation from radionuclides in soil, sediment, and water with which
biota come inte contact. Models for estimating internal and external radiation exposure have
been ceveloped and integrated into the biota concentration guides (BCGs) (ANL 2006). The
BCGs represent the radionuclide concenfration in soil, sediment, or water {(in pCi/g or pCi/L) that
correspond to a censervatively calculated radiation dose equal to the radiation effect threshold
appropriate for the given receptor (0.1 rad/day or 1 rad/day, depending on the receptor group).
Radionuclides were not evaluated through exposure modeling; concentrations in abiotic media
were compared directly to BCGs (Appendix H, Section H-2). Radionuclides in sediment, water,
and soil are compared to BCGs; the resulting ratios are presented as sums of fractions (SOFs) for
all sites and environments. SOFs greater than unity may indicate a potential for ecological
effects from radionuclides.

As noted previously, information is limited for reptile and amphibian TRVs and intake;
therefore, exposure medeling for this group was not performed. Ecological screening levels for
lower trophic levels are presented in Appendix H, Section H-2, and TRVs for upper trophic-level
wiidlife are presented in Appendix H, Section H-3. These abiotic media benchmarks and TRVs
were used to generate HQs, the ratio of exposure to effect level.

Adverse effects for nonradionuclide COPCs to wildlife are evaluated using the ecological
exposure assessment modeling approach discussed in Section 6.3.2.2. Adverse effects are
inferred by the ratio of modeled exposure to effects levels, which are TRVs derived from the
scientific literature. Modeled effects based on analyte-specific ratios are HQs. Receptor-specific
HQs are summed into an HI for each receptor at each terrestrial investigation area and aquatic
study area. It 1s important to recognize that while this is a baseline risk assessment, it relies
primarily on no-effect level benchmarks and TRVs, which are normally used in an ecological
screening-level assessment. Exceedance of no-effect levels does not necessarily indicate a risk.
Use of no-effect levels is another contribution to the conservatism inherent in this risk
assessment. ' ‘

6.3.3.2 Literature-Based Tissue Effect Levels. Tissue-based exposures are empirically
measured concentrations of COPCs in tissues of exposed animals. These tissues generally
represent target organs for toxic effects from the COPC. For the RCBRA, tissues include whole
body, muscle, soft tissues, and liver/kidney, depending on the receptor.

Tissue-based exposures consist of concentrations of COPCs in tissues of receptor species that are
the focus of contaminant toxicity. They can then be compared to available literature/information
for concentrations of contaminants in specific tissues that are associated with adverse effects.
This provides another measure of the potential nature and magnitude of effects that receptors
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may experience at the site. Tissue-based exposure data represent the accumulation and retention
of contaminants in the tissues of resident biota. Tissue-based exposure occurs as a result of
media-based or dietary exposure and provides another measure of contaminant exposure at the
site. Suter et al. (2000) state that use of tissue-based exposure/effect estimates has the following
advantages: integrate all exposure pathways through which the individual may have been
exposed; average exposure over both time and space; may indicate site-specific contaminant
bioavailability (if ficld-collected data are used); and eliminate exposure model error and

- parameter uncertainty.

Limitations to the use of tissue-based exposure estimates in risk assessment include the

“availability of toxicity data with which to interpret body burdens (i.e., body burden effects levels
are lacking for most chemicals) and the effects of metabolism and exposure duration.
Contaminants that are ingested or otherwise taken up by biota are not always retained in the
same form in which they occur in the environment.

In addition to existing data from the 100-B/C Pilot and 100-NR-2 investigations
(DOE/RL-2005-40 and DOE/RL-2006-26, respectively), biota tissue samples collected for the
RCBRA included near-shore, riparian, and upland zones and corresponding reference sites in the
River Corridor, representing a variety of aquatic biota (i.e., fish, mollusks, and arthropods) and
terrestrial biota (i.e., small mammals, terresirial invertebrates, kingbirds, and plants). However,
tissue-based toxicity data with which to evaluate these data were available only for aquatic
arthropods (whole-body), clams (soft tissue}, fish (liver and whole body), and small mammals
(liver).

Tissue-based exposures for mammals consist of measured concentrations of contaminants in
target organs (e.g., liver). Literature-derived concentrations of barium, cadmium, chromium,
lead, manganese, mercury, nickel, and selenium in liver that have been associated with effects in
field or laboratory animals were used to evaluate these tissue-based exposure data.

Tissue-based benchmarks for aquatic organisms (i.e., fish and water-column invertebrates) were
developed from a database of tissue residues and associated effects for aquatic organisms
compiled and presented in Jarvinen and Ankley (1999). Fish and water-column invertebrate
benchmarks were chosen using the following selection criteria:

e Studies with the longest duration were chosen over shorter duration studies.
e For fish, studies involving salmonids were selected if available:

— If more than one salmonid was available, those species that were most representative of
fish species found at the Hanford Site were selected (e.g., rainbew trout). '

— If a salmonid was not available, a freshwater species that was most representative of fish
species found at the Hanford Site was selected (e.g., bluegill). '

e For aquatic invertebrates, species that have been collected at the Hanford Site, or those most
representative of species collected at the Hanford Site, were selected.
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6.3.3.3 Laboratory Toxicity Tests. The RCBRA incorporates toxicity bioassays as one line of
muitiple LOEs. Ecology {1992a) reviewed toxicity testing methods included in this risk
assessment and documented that these tests provide useful data on effects of contaminants on
living organisms. Along with histopathology, toxicity bioassays were selected as a high-
weighted LOE in the risk assessment for their ability to provide site-specific information and
ecologically relevant effects data. In addition, while studies reported in the hterature usually
evaluated just one contaminant at a time, these bioassays offer site-specific information on
adverse effects of contaminant mixtures and on contaminant bioavailability for Hanford Site
aquatic media.

Test organisms with significant responses to known concentrations of contaminants can indicate
the likelihood of biological impacts in a contaminated environment. Bioassays, one of the risk
assessment’s highest weighted LOE, evaluate the actual site media and offer a reality check on
published toxicity values. For each terrestrial location, soils were submitted for two bioassays
gach, one for plants (Sandberg’s bluegrass, Poa secunda) and one for animals (nematodes,
Caenorhabditis elegims). For each aquatic station, sediment was bioassayed with a plant
(pakchoi, Brassica chinensis) and the freshwater amphipod Hyalella azteca. Pore water from
each aquatic station was also bioassayed with frog embryos (Xenopus laevis) and the water flea
Ceriodaphnia dubia. Results from these tests inform decisions about permissible contaminant
cencentrations and exposure limits 1o sensitive organisms.

Because of irregularities in the terrestrial phytotoxicity testing, all results from the laboratory in
question (five of the six bioassays used in this assessment) were subject to formal data validation
that went beyond the QA measures specified in the SAP (DOE/RL-2605-42). Based on this
review, the terrestrial phytotoxicity tests were invalidated. In addition, soine of the sediment
phytotoxicity test results were invalidated, but overall the pakchoi test results are considered
acdequate with suspect results removed. Results of the remaining bioassays were judged valid.

6.3.3.4 Survival in the Field. In situ survival of clams was assessed at aquatic stations. Six
replicate tubes consisting of 25 clams per tube were deployed at the chromium and uraniwm
plumes at RCBRA near-shore aquatic stations. Clam tubes were not deployed in the strontium
plume because bivalve data were collected there through previous complementary investigations
(DOE/RL-2005-22). Organisms were collected after prolonged exposure, and the number alive
was counted. A subset of clams were evaluated for histopathological effects. '

$.3.3.5 Histopathology. Site-specific histopathology data were collected on aguatic receptors in
the risk assessment. Tissue samples from receptors residing at the site were analyzed for
evidence of adverse effects from COPECs. This LOE evaluated site-specific measures of
effects, incorporated site-specific exposure and bioavailability, and considered potential effects
from chemical mixtures. Weight for this LOE was considered high.

Histopathclogy was assessed for operational area and reference site clam samples. Analyses
included inspection and documentation of clinical condition, connective tissues, mantle, gills,
kidnev, adductor muscle, foot, nerves/ganglia, digestive system, reproductive system, and
gender. For some tissues (1.e., gills and digestive and reproductive systems), multiple attributes
were assessed. Tissues were scored based on the presence, condition, and/or severity of the
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histopathological observation. Numeric measuremeﬁts, such as shell,length and reproductive
abnormalities (mamber of degenerate follicles, follicle cysts, and necrotic reproductive ducts),
were also documented. '

Histopathology was also assessed for operational area and reference site fish samples. Analyses

- included inspection and documentation of conditions in integument (skin, epithelium, scales),
connective tissues, gills, blood and blood vessels, spleen, hematopoeitic tissue, excretory system,
skeletal muscle, cartilage and bone, nervous system, digestive system, liver, and reproductive
system. Multiple measurements were collected for specific key organ components. Contingency
analyses were performed to determine if the number of occurrences of a particular
histopathological score differed significantly from the number that was expected if the scores are
independent of location (operational area versus reference area).

64 RISK CHARACTERIZATION: WEIGHT OF EVIDENCE

This ecological risk assessment 1s focused on characterizing risks to assessment endpeints
(ecological receptors) using a WOE approach to determine exposure and potential effects of
hazardous substances (Hull and Swanson 2006, Fairbrother 2003, Menzie et al. 1996). The
agsessment endpoints are focused on middle trophic-level receptors (e.g., invertebrates and small
mammals) and are evaluated based on terrestrial and near-shore aquatic environmental site types.
All chemical and biological data related to the site, including results of chemical analyses,
toxicity testing, and field studies, are used to characterize risk. Several other parameters are
evaluated to characterize the ecological significance of the risk, such as relative population size
and habitat suitability. The WOE approach relates measures of effects to an assessment endpoint
using a balance of literature, field, and laboratory data to assess the potential for risk to the
environment. The WOE evaluation provides an explicit link between risk characterization and
the assessment endpoints. '

LOEs are weighted using specific data usability criteria based on the following:

» Whether the measurement is an integrated versus single COPC analysis
» Site-specificity

o Standardization

e Replication/repeatability of the measurement

e Variability

@

Relevance to management goals.

LOEs are then evaluated with regard to the magnitude of effect and degree of corroboration
among other LOEs for each assessment endpoint.

Types of literature toxicity information, field measures, laboratory toxicity testing and bioassay
descriptions are presented in the SAP (DOE/RL-2005-42). In addition, histopathology
measurements for bivalves and fish were included as a LOE in the SAP (DOE/RL-2005-42) but
were not weighted. To address this oversight, the participants in the risk assessment process
(October 2006 Regulator/Trustee Workshop, Appendix D)} were asked to rank histopathology.
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‘Workshop attendees put a high weight on this LOE noting its importance from an mjury
perspective and that it met the weighting criteria listed above (e.g., site specificity) fairly well.
Comparisons to reference/background concentrations and biological condition in the field are
evaluated in the risk analysis but not weighted as LOEs. '

In addition to these LLOEs, considerations are made as to whether a given LOE was fully or
partially captured. For example, the intended sample mass may not have always been achieved
because of factors outside the control of the sampling crew. Counsider that in the first attempt at
surveying kingbird breeding success and collecting nestlings for COPC analyses, not al! targeted
avian mass was collected because of predation on the young birds by crows and ravens. Failure
to achieve the intended goals for any LOE would detract from the utility of that measure. In
addition, confounding factors may affect any LOE (e.g., non-CGPC eifects such as substrate
texture on toxicity test results). For this reason, multiple LOEs were sought to characterize each
assessment endpoint as both a contingent measure and to provide different perspectives on the
status of the endpoints. The LOEs are combined into a weight of evidence for assessment
endpeints on & trophic-level basis. In the sections that follow, risks to upland, riparian, and near-
shore receptors are discussed.

8.4.1 Risks to Upland Receptors

Risks to terrestrial upland receptors are characterized according to assessment endpoints
developed for this exposure zone. Assessment endpoints include lower trophic-level producers .
and invertebrates and middle and upper trophic-level birds and mammals. Risks to upland
assessment endpoints are based on multiple LOEs as described below.

6.4.1.1 Upland Plants
Literature values for survival, growth, or reproduction

One measure of risk o plants is based on comparisons of COPC concentrations in abictic

media to phytotoxicity screening benchmarks. Radionuclide SOF, the sum of ratios of
radionuclide activities in soil to BCGs, for upland plants are considerably iess than one

(Figures 6-1a and 6-1b). These results suggest that total radionuclide doses to plants are much
less than the dose limits proposed in Biota Dose Assessment Committee (BDAC) guidance
(DOE-STD-1153-2002). Considering risk from nonradionuclides, Figures 6-1c and 6-1d show
plant HQs summed as HIs based on comparing COPC concentrations in scil to screening
benchmarks for plants (Appendix H, Section H-2) at a site and summing the HQs for that site.
As shown in Figures 6-1c and 6-1d, plant HIs are uniformly elevated above one. Considering the
average HQs for individual COPCs across al! sites (Appendix H, Section H-4, plants) and site-
specific HQs (Appendix I, Section H-5), it is clear that vanadium in soil is primarily
contributing to elevated HIs for plants. Vanadiwm is a naturally occurring element in soil;
concentrations at remediated waste sites are consistent with background and reference
concenirations and the screening benchmark is considerably lower than Hanford Site background
concentrations, hence the elevated HI values. There are no statistically significant differences
between plant His at remediated waste sites and associated reference sites (Student’s t test,
a=0.05).
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Diversity and abundance from plant surveys

Plant diversity, richness and total cover at Hanford Site terrestrial upland sites are shown in
Figures 6-2a, 6-2b, and 6-2¢c. There are no statistically significant differences between these
community metrics among backfilled, native soil and associated reference sites (Tukey- Kramer
HSD [honestly significant difference] test, 0=0.05). Additional information on the upland
terrestrial plant community is available in Appendix H (Section H-9) such as the percentages of
litter, rock, bare ground, and cryptogamic crust. Plant diversity and abundance measures
correlated with 8 detected soil or plant tissue COPC concentrations out of 287 possibie models,
which is less than 3% frequency and consistent with the frequency expected based on the 5%
significance level tested (Table H-7-7). Two of these eight COPCs are possible confounding
factors (pH and fraction very fine sand), and three other COPCs were only detected two or three
times.

Considering rare plants, an inventory was recently performed to address the potential impact of
past management of the Hanford Site on the flora and fauna of the site and to assess whether the
remediation activities have achicved the objective of restoring the landscape to pre-Hanford Site
conditions. Representative plots were established within the 20 upland backfill and native soil
sites and sampled intensively for this study; reference sites were not included in the inventory.
No rare plants were observed in the upland sites during the 2006 survey. '

Measured tissue concentrations

The lack of plant contaminant uptake indicates minimal COPC exposure. Some COPCs are
detected in plants, but tissue concentrations do not correlate with abiotic media concentraticns
(Section 4.0, Table 4-21).

Survival, growth from toxicity testing

The RCBRA is built on multiple LOEs. Among them are bioassays to evaluate the potential for
effects on plant germination and growth from soil contaminants. The ASTM bioassay test
standard for plants was written for a standardized species such as ryegrass. However, in
response to trustee request for use of a more ecologically relevant plant in the bioassays,
Sandberg’s bluegrass (Poa secunda) was substituted per the SAP (DOE/RL=2005-42}.
Unfortunately, there were data recording issues, such as not documenting a change in seed lots
during testing and other methodological problems with the plant bioassay. The project solicited
an independent review of all of the bioassays with the exception of FETAX by Dr. Larry
Kapustka (Golder, Inc., Alberta, Canada). In his review, Dr. Kapustka expressed concerns about
use of the results in the risk assessment because of testing irregularities, and his recommendation
was to invalidate these resuits. The resuits of the Sandberg’s bluegrass bicassays are available
from the GiSdAT database (htto://rebral 00-300.neptuneing.org/rebral 00-300/home/index.xmi),
but the results from these bioassays are not incorporated as one of the LOEs for evaluating
ecological risk from COPCs to terrestrial plants.
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Uplard Terresirial Plant Risk Summary

No LOEs suggest that COPCs are adversely affecting terrestrial plants in upland soils. The
general lack of plant contaminant uptake indicates minimal COPC exposure. Some COPCs are
detected in plants, but tissue concentrations do not differ between upland remediated wasie sites
and reference sites and generally do not correlate with abiotic media concentrations. Another
measure of risks to upland plants is based on comparisons of soil concentrations to screening
benchmarks. Hazard indices for plants based on these benchmarks are greater than 1 (most fall
between 25 and 35) for all sites but are not different between remediated waste and reference
sites, indicating that potential risks to plants are based largely on concentrations of naturally
occurring elements in soil and not due to COPCs. The weight attributed to this LOE is low.

A medium-weighted LOE, field measures, shows no difference in plant diversity, richness, and
cover at remediated waste sites compared to reference sites. Plant toxicity testing was
performed, but the results are compromised by issues with laboratory test methodology and are
not being used as a basis for conclusions on plant effects. The other LOEs for plants arc used to
draw inferences regarding the potential for ecological risks to plants from COPCs at upland sites.

6.4.1.2 Upland Terrestrial Invertebrates

Literature values for survival, growth, or reproduiction

Sei! invertebrate HQs are based on comparing COPC concentrations in soil to screening
benchmarks for terrestrial invertebrates (Appendix H, Section H-2). Hazard indices for soii
invertebrates (Figures 6-3a and 6-3b) are summed HQs and are elevated above one, indicating
the potential for risk. The main contributors to elevated soil invertebrate Hls are detected PAHs
(Appendix H, Section H-4). The mean soi! invertebrate HI at upland reference locations is half
that of upland waste sites (2.4 versus 4.9, respectively), and this difference is statistically
significant {Student’s t test, a=0.03, p=0.0018, assuming unequal variances). The weight .
associatecd with this LOE is low.

Diversity and abundance from pitfall traps

For terrestrial invertebrates, hand-picking organisms was necessary to gain sufficient mass for
analvtical COPC measurements. While it facilitated the laberatory analyses, this coliection
approach disabled field data-based estimates of relative abundance as a LOE.

Measured tissue concentrations

In an evaluation of statistically significant regressions and positive relationships for soi! to biotic
tissue concentrations, only 2% of the correlations qualified (0=0.05) (Section 4.0, Table 4-21).
In other words, the frequency of statistically significant correlations observed between
contaminants in soil invertebrates and soil across upland sites fzlls in the range of that expected
based on chance alone.
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Survival from toxicity testing

ASTM E2172-01, Standard Guide for Conducting Laboratory Soil Toxicity Tests with the
Nematode ‘Caenorhabditis elegans,’ is a standard invertebrate toxicity test for soils. This test is
preferable to common earthworm bicassays because earthworms require a mesic environment
and their distribution is limited in arid soil characteristics of the Hanford Site (Markwiese et al.
2001). Because bioassays must provide ecologically relevant information, the ubiquitous
nematode is a suitable test organism for this assessment. Soil material was collected for five
laboratory replicates. The soil samples were checked for the presence/absence of organic
material, and the samples were sieved using screening intervals to determine clay and silt
fractions. Soil was hydrated to a standard level and allowed to equilibrate for 7 days. Soil
samples submitted for toxicity testing were also analyzed for geochemical parameters (e.g., pH,
organic matter, particle size) to help interpret the results of the toxicity tests. This test measures
mortality only and was run for 24 hours so that food did not need to be supplied. Figure 6-4
shows the results of nematode survival. Although survival may be a less sensitive endpoint than
some sublethal effects, there are no statistically significant differences in nematode survival
among backfilled native soil and associated terrestrial upland reference sites (Tukey- Kramer
HSD test, =0.05). Nematode survival correlated with 2 detected soil or invertebrate tissue
COPC concentrations out of 233 possibie models, which is less than 1% frequency and
consistent with the frequency expected based on the 5% significance level tested (Table H-7-8).
The weight associated with this LOE is high.

Upland Terrestrial Invertebrate Risk Summary

The overall weight of evidence indicates that COPCs do not adversely impact terrestrial
invertebrates. The highest weighted LOE for upland sites, toxicity bioassays of nematode
survival, are not significantly different between remediated waste sites and reference sites. Some
COPCs are detected in invertebrates, but concentrations of COPCs in invertebrates at remediated
waste sites generally do not correlate with abiotic media concentrations. Hand-picking
invertebrates was necessary to gain sufficient mass for analytical COPC measurements. While
this practice facilitated laboratory analyses, the collection approach precluded using estimates of
relative abundance as a LOE. Lastly, while Hls for terrestrial invertebrates are significantly
higher at remediated waste sites, mainly due to detection of PAHs, the weight attributed to this
conclusion is low.

6.4.1.3 Upland Middie Trophic-Level Species

Literature values for survival, growth, or reproduction compared to modeled exposure

One measure of radionuclide risk to wildlife is assessed by the SOF (1.e., the sum of ratios of
radionuclide activities in soil to BCGs). The SOFs for upland wildlife in remediated waste sites
and reference sites are considerably less than one (Figures 6-5a and 6-5b). These results suggest
that total radionuclide doses to upland wildlife are much less than the dose limits proposed in
BDAC guidance (DOE-STD-1153-2002).
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Mourning dove HQs are based on comparing estimated ingested dose from soil and diet (soil
ingestion and 100% plant diet; Appendix H, Section H-1) to COPC-specific TRVs for birds

{ Appendix H, Section H-3). Hazard indices for mourning doves (Figures 6-6a and 6-6b) are
summead HQs and are elevated above one but are not significantly different between upland
remediated waste sites and reference sites (Student’s t test, a=0.05). The main contributor to
elevated HIs are vanadium, endrin aidehyde and di-n-butylphthalate (Appendix H, Section H-4,
mourning ¢ove).

Pocket mouse HQs are based on comparing COPC exposure from soil and diet {soil ingestion
and 100% plant diet; Appendix H, Section H-1) to COPC-specific TRVs for mammals
{Appeadix H, Section H-3). Hazarc indices for pocket mice (Figures 6-7z and 6-7b) are summed
HQs and are clevated above one but are not significantly different between upland remediated
waste sites and reference sites (Student’s t test, ¢=0.05). The main contributors to elevated His
are thallium and nondetected PCBs reported at ha!f their detection limits (Appendix H,

Section H-4, pocket mouse). : '

Meadowlark HQs are based on comparing COPC exposure from soil and diet (soil ingestion and
37% plant and 63% terrestrial invertebrate diet; Appendix H, Section H-1) to COPC-specific
TRVs for birds (Appendix H, Section H-3). Hazard indices for meadowlarks (Figures 6-8a and
6-8b) are summed HQs and are elevated above one but are not significantly different between
upiand remediated waste sites and reference sites (Student’s t test, ¢=0.05). Vanadium and di-n-
butylphthalate are the main contributors to elevated Hls for meadowlarks (Appendix H, Figure
H-4, meadowlark).

Deer mouse HQs are based on comparing COPC exposure from soil and diet (soil ingestion and
50% piant and 50% terrestrial invertebrate diet; Section H-1) to COPC-specific TRV for
mammals (Appendix H, Section H-3). Hazard indices for deer mice (Figures 6-9a and 6-9b) are
summed HQs and are elevated above one but are not significantly different between upland
remedizied waste sites and reference sites (Student’s t test, «=0.05). The main contributors to
elevated His are thallium and nondetected PCBs reported at half their detection limits (Appendix
H, Section H-4, deer mouse)

Killdeer HQs are based on comparing COPC exposure from soil and diet (soil ingestion and
100% terrestrial invertebrate diet; Section H-1) to COPC-specific TRVs for birds (Appendix H,
Section 1-3). Hazard indices for killdeer (Figures 6-10a and 6-10b) are summed HQs and are
elevated 2bove one but are not significantly different between upland remediated waste sites and
reference sites (Student’s t test, 0=0.05). Vanadium is the main contributor to elevated HIs for
kifldeer {Appendix H, Section H-4, killdeer), but vanadium concentrations are consistent with
background and reference concentrations.

Grasshopper mouse HQs are based on comparing COPC exposure from soil and diet (soil
ingestion and 100% terrestrizl invertebrate diet; Section H-1) to COPC-specific TRVs for
mammals {(Appendix H, Section H-3). Hazard indices for grasshopper mice (Figures 6-11a and
6-11b) are summed HQs and are elevated above one but are not significantly different between
upla.nci remediated waste sites and reference sites (Student’s t test, 0=0.05). The main
contributors to elevated Hls are selenium and thallium (Appendix H, Section H-4, grasshopper
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mouse); the average HQs for both are slightly higher than one. Selentum is not elevated in soil
based on comparisons to background and reference site concentrations, but thallium can be
associated with Hanford Site operations (Section 4.0).

Measured tissue concentrations

In an evaluation of statistically significant regressions and positive relationships for soil to biotic
tissue concentrations, only 2% of the correlations qualified (6=0.05) (Section 4.0, Table 4-21).
Cadmium, chromium, and tin in soil were significantly correlated to levels in small mammal
tissue. However, the frequency of statistically significant correlations observed between
contaminants in mammals and soil across upland sites fall in the range of that expected based on
chance alone.

Literature values for survival, growth, or reproduction compared to measured exposure

COPCs in smail mammal livers are compared to the threshold for tissue effects based on
literature data. Mammalian liver tissue effects levels are found in Appendix H, Section H-6; in |
these figures, operational refers to riparian soils, reference refers to samples from both riparian
and upland reference sites, as applicable, and waste sites are upland soil sites. As shown in
Appendix H, Figures H-6-1-1 through H-6-1-4, only lead in mammal liver tissue from a
reference site exceeded its tissue no-effect level. Mean small mammal tissue (liver) contaminant
concentrations at upland waste sites are not greater than at reference sites and do not increase
along an increasing contamination gradient (Section 4.0). The weight of this LOE is medium.

Field studies: Balanced gender ratios, ]uvemle recruitment, relative abundance, gross
morphology

Over 300 small mammals were captured in this sampling effort. Deer mice and Great Basin
pocket mice represented the majority of small mammals present in the 100 Area and 300 Area
terrestrial investigation areas (53% and 42%, respectively; Table 6-2); additional species
collected included a mountain vole, a bushy-tailed woodrat, a house mouse and several western
harvest mice. Observations of gross morphological anomalics in captured animals were
extremely infrequent. Of the 300 plus animals captured, 3 expired in the trap, 1 had an mjured
foot, and 1 was lethargic; the remaining animals were all essentially normal.

Summary results of field measures are shown in Figures 6-12a, 6-12b, and 6-12¢. Additional
information is available in Appendix H, Section H-9, showing the total males and females per
terrestrial site (Figures H-9-1-5 and H-9-1-6), and the proportion of reproductively active males,
represented as the proportion of scrotal males to total males per site, and the proportion of
reproductively active females, represented as the proportion of lactating or pregnant females to
total females per site (Figures H-9-1-7 and H-9-1-8). On average, more males than females were
collected across all sites. But the total females and total males did not differ significantly among
the sites. And while gender ratios deviated from equality, with more males than females
captured, the ratio did not differ significantly among mvestlgatwn areas {Tukey- Kramer HSD
test, «=0.05) (F1gure 6-12a).
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Comparison of small mammal population measures (female or male reproductive frequency,
relative abundance, or gender ratios) to small mammal COPCs identified a total of 12 COPCs in
srall mammal tissues (Table H-7-9). Two of these 12 COPCs are organic chemicals
(Aroclor-1254 and Arcclor-1260) that were only detected once in small mammal tissue. The
other COPCs are inorganic chemicals that are commonly detected in mammalian tissues.

The proportion of reproductively active males was similar among sites (Figure H-9-1-8).
Repreductive output is expected to affect relative abundance of smail mammals and total
mimbers of mammals. Mammal relative abundance (number collected divided by trap nights)
and total mammals trapped per site were fairly evenly distributed across upland terrestrial sites
(Figures 6-12b and 6-12¢). The total number of mammals across all the sites did not differ
significantly among site types, and relative abundance was significantly higher at native soil
reference sites relative to other site types in the upland environment (Tukey- Kramer HSD fest,
o=0.05, p<0.05). Of all upland sites, native soil reference sites best represent undisturbed, native
shrub-steppe habitat; their greater relative abundance of small mammals is Tikely explained by
relationships between small mammals and ecological characteristics of the plant community.

Upland Middle Trophic-Level Risk Summary

There is no indication of risk to birds from COPC concentrations. Exposure modeling for
herbivorcus, omnivorous, and invertivorous birds was performed, and exposure to invertebrates
in the diet was of greatest concern considering the propensity for heavy metals and radionuclides
to be taken up into terrestrial invertebrates. As with risks to avian herbivores and omnivores,
risks to birds consuming terrestrial invertebrates were comparable between reference areas and
remediated waste sites.

Cverall, risks to small mammals from COPCs, a focal taxon of this investigation, are not
indicated. Small mamma! relative abundance, total numbers, and gender ratios were comparable
in remediated backfill waste sites and borrow-pit reference site soils. Small mammal relative
abundance was significantly higher at native soil reference sites relative to native soil remediated
waste sites, which may be explained by characteristics of the plant community. Indications of
reprocuctive differences were not apparent for small mammals inhabiting remediated waste sites
relative to reference locations. Gross morphological anomalies were not evident in field-
collected animals, and there was limited evidence of contaminant uptake. Significant positive
correlations of concentrations of COPCs in soil versus small mammal tissue occurred at a
frequency indistingnishable from chance alone, and COPCs in small mammal tissue were all
below levels of concern in upland remediated waste sites. Hazard indices for small mammals
occupying all trophic levels were above one at all sites and not statistically significantly different
between remediated waste sites and reference sites.

6.4.1.4 Upland Upper Trophic-Level Species
Literature values for survival, growth, or reproduction compared to modeled exposure

Considering their mobility, badgers constitute the mammalian component of RCBRA multi-
media receptors that can obtain surface water from the river for drinking in the course of
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foraging over upland sites. Badger HQs are based on comparing COPC exposure from soil and
diet (501l and surface water ingestion and 100% small mammat diet; Appendix H, Section H-1)
to COPC-specific TRVs for mammals (Appendix H, Section H-3). Hazard indices for badgers
drinking river water and consuming soil and small mammals (Figures 6-13a and 6-13b) are
summed HQs and are elevated above one but are not significantly different between upland
remediated waste sites and reference sites (Student’s t test, a=0.05). Because exposure to
COPCs in surface water was negligible, HI results for aquatic sites were not included in the
plots. The main contributor to elevated HIs is thallium (Appendix H, Section H-4, badger).

Red-tailed hawks were modeled as higher trophic levels exposed to multiple media, gathering
prey from upland terrestrial sites (small mammals), and in the course of foraging in upland areas
(receiving exposure to soil in the process), they could theoretically obtain surface water from the
river for drinking. Hawk HQs are based on comparing COPC exposure from soil and diet (soil
and surface water ingestion and 100% small mammal diet in upland area; Appendix H, Section
H-1) to COPC-specific TRVs for birds (Appendix H, Section H-3). Hazard indices for hawks
drinking river water and consuming soil and small mammals are presented in Figures 6-14a and -
6-14b. Because exposure to COPCs in surface water was negligible, HI results for aquatic sites
were not included in the plots. Hazard indices for red-tailed hawks consuming soil, surface
water, and small mammals and birds are below one on average, suggesting low potential for risk.
In addition, Hls are not statistically significantly different when comparing the upland waste and
reference sites (Student’s t test, a=0.05).

Upland Upper Trophic-Level Risk Summary

Rusks to upper trophic-level birds are negligible on the basis of modeled dietary exposure.
Through modeling, red-tailed hawks were exposed to multiple media, obtaining soil in their diet,
ingesting small mammals and kingbirds, and drinking water from the river. Hazard indices were
low and not significantly different among all locations and risks would be further reduced when
considering a realistic home range and area use factor for these receptors.

Risks to upper trophic-level mammals are negligible on the basis of modeled dietary exposure.
Badgers were exposed to multiple media through ecological exposure models, obtaining soil in
their diet, ingesting small mammals, and drinking water from the river. Risks to upper trophic-
level mammals are indicated by elevated (HI of about 10) HIs on the basis of modeled dietary
exposure from individual sites. However, Hls are similar between remediated waste and
reference sites, and risks would be further reduced when cons1dermg a realistic home range and
area use factor for these receptors.

6.4.2 Risks to Riparian Receptors

Risks to terrestrial riparian receptors are characterized according to assessment endpoints
developed for this exposure zone. Assessment endpoints include lower trophic-level producers
and invertebrates and middie and upper trophic-level birds and mammals. Risks to riparian
assessment endpoints are based on multiple LOEs as described below.-
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6.4.2.1 Riparian Plants
Literature values for survival, growth, or reproduction

Cme measure of risks to plants is based on the radionuclide SOF. This is the sum of ratios of
radionuclide activities in soil to BCGs and, for riparian plants, the SOFs are considerably less
than one (Figures 6-15a and 6-15b). These resulis suggest that total radionuclide doses to plants
are much less than the dose limits proposed in BDAC guidance (DOE-STD-1153-2002).

Considering risk frora nonradionuclides, Figures 6-15¢ and 6-15d show plant Hls based on
comparing COPC concentrations in riparian soil io screening benchmarks for plants
(Appendix H, Section H-2) at a site and summing the HQs for that site. As shown in

- Figures 6-1c and 6-1d, plant HIs are uniformly elevated above one. Considering the average
HQs for individual COPCs across all sites (Appendix H, Section H-4, plants) and site-specific
HQs (Appendix H, Section H-5), and as with upland sites, it is clear that vanadium in soil is
primarily contributing to elevated His for plants in the riparian zone. There are no statistically
significant differences between plant Hls at riparian operational sites and associated reference
sites {Student’s t test, 0=0.05).

Diversity and abundance from plant surveys

Plant diversity, richness, and total cover at Hanford Site terrestrial riparian sites are shown in
Figures 6-16a, 6-16b, and 6-16c. Relative to the upland zone, plant diversity was higher in
riparian soils; conversely, riparian soils were higher in heavy metal concentrations relative to
upland soils (Section 4.0). Within the riparian: zone there are no statistically significant
differences between plant community metrics between operational and associated reference sites
(Student’s t test, 0=0.05). Additional information on the riparian plant community is available in
Appendix H (Sectior. H-9) such as the percentages of litter, rock, bare ground, and cryptogamic
crust. Plant diversity and abundance measures correlated with 8 detected soil or plant tissue
COPC concentrations out of 287 possible models, which is less than 3% frequency and
consistent with the frequency expected based on the 5% significance level tested (Table H-7-7).
Two of these eight COPCs are possible confounding factors (pH and fraction very fine sand},
and three other COPCs were detected only two or three times.

An inventory of rare plants was performed in the 10 riparian operational sites; reference sites

~ were not included in the inventory. In the riparian zone, rare plant species were found at sites 7,
8, and S (Rorippa columbiae) in the mid- to lower cobble riparian profile receiving surge from
river flow; this species is also known to occur at riparian site 10 but was not observed in the -
survey. Riparian site 9 also had Lipocarpha aristulata occurring in fine-grained mud and sand
deposited in backwater areas supporting nonpersistent emergent wetlands.

Measured tissue concentrations

The lack of plant contaminant uptake indicates minimal COPC exposure (Section 4.0,
Table 4-21). Some COPCs are detected in plants, but tissue concentrations do not correlate with
abiotic soil concentrations in the riparian zone.
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Survival, growth from toxicity testing

As indicated for the upland sites, the results of Sandberg’s bluegrass bioassays for the riparian
zone samples were not usable for the risk assessment. These results are available from the
G1SdT database (bttp://xcbral 00-300 neptuneine.org/rebral 00-300/home/mdex xmi).

Riparian Plant Risk Summary

The observation of highest diversity and richness in riparian sites with the highest metal levels in
soil suggests that there are no adverse impacts on plants from COPCs. Some COPCs are
detected in riparian plants, but concentrations of COPCs in plants de not correlate with abiotic
media concentrations. Another measure of risks to riparian plants is based on comparisons of
soil concentrations to screening benchmarks. Riparian plant HIs based on these benchmarks are
greater than one for all sites but are not different between operational and reference sites,
indicating that risks to plants are largely based on concentrations of naturally occurring elements
in soil and not due to other COPCs. The weight attributed to this LOE is low. There were also
no significant positive correlations of concentrations of COPCs in soil versus plant tissues.

A medium-weighted LOE involves field measures of plant diversity, richness, and cover at
operational areas compared to reference sites; no difference in these field measures are noted
between niparian operational sites and reference sites. Although the highest weighted LOE,
toxicity testing, showed no differences in plant growth between operational sites and reference
sites, these results are compromised by issues with laboratory test methodology a:nd are not being
used as a basis for conclusions on plant effects.

6.4.2.2 Riparian Invertebrates

Literature values for survival, growth, or reproduction

Invertebrate HQs are based on comparing COPC concentrations in riparian soil to screening
benchmarks for terrestrial invertebrates (Appendix H, Section H-2). Hazard indices for riparian
invertebrates (Figures 6-17a and 6-17b) are summed HQs and are elevated above one but are not
significantly different between upland remediated waste sites and reference sites (Student’s t test,
a=0.05). The weight associated with this LOE is low.

Diversity and abundance from pitfall traps

Similar to the upland zone, hand-picking terrestrial invertebrates in the riparian zone was
necessary to gain sufficient mass for analytical COPC measurements. While facilitating
laboratory analyses, this collection approach confounded field data-based estimates of relative
abundance as a LOE.

Measured tissue concentrations

In an evaluation of statistically significant regressions and positive relationships for soil to biotic
tissue concentrations, only 2% of the correlations qualified (¢=0.05) (Section 4.0, Table 4-21).
In other words, the frequency of statistically significant correlations observed between
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contaminants in soil invertebrates and soil across riparian sites would be expected based on
chance alone.

Survival from toxicity testing

Invertebrate toxicity testing was carried in the same manner as ior upland soils. Figure 6-18a
shows the results of riparian nematode survival. Nematede survival was lower in riparian soils
compared to upland soils and significantly correlated (p=0.0002) with soil pH (Figure 6-18b).
There are no statistically significant differences in nematode survival between riparian
operaticnal and riparian reference sites (Student’s t test, ¢=0.05). Nematode survival correlated
with 2 detectied soil or invertebrate tissue COPC concentrations out of 233 possible models,
which is less than 1% frequency and consistent with the frequency expected based on the 5%
significance level tested (Table H-7-8). The weight associated with this LOE is high.

Riparian Invertebrate Risk Summary

The WOE indicates that COPCs do not adversely impact riparian invertebrates. The highest
weighted LOE was the toxicity bioassay of nematode survival. While survival was significantly
fower in riparian soils compared to upland soils, survival was not significantly different between
riparian operational sites and reference site soils. Some COPCs were detected in riparian
invertebrates, but concentrations of COPCs in invertebrates at operational sites generally do not
correlate with soil concentrations. As with upland site invertebrate field-measures, the sample
collection method did not permit estimates of invertebrate abundance. Although Hils for riparian
invertebrates are greater than one at all sites, they are not different between operational sites and
reference sites and are primarily related to naturally occurring constituents in soil. '

6.4.2.3 Riparian Middie Trophic-Level Species
Literature values for survival, growth, or reproduction compared to modeled exposure

Ore measure of radionuclide risk to wildlife is assessed by the SOF (i.e., the sum of ratios of
radionuclide activities in soil to BCGs). The SOFs for riparian wildlife in remediated waste sites
and reference sites are considerably Iess than one (Figures 6-19a and 6-19b). While the SOF is
statistically significantly higher in riparian operational soils (Student’s t test, ¢=0.05, p=0.01,
unequal variance), these results show that even the highest site-specific SOF for riparian wildlife
is less than 5% of the dose limits proposed in BDAC guidance (DOE-STD-1153-2002).

Mourning dove HQs ars based on comparing estimated ingested dose from soil and diet (soil
ingestion and 100% plant diet; Appendix H, Section H-1) to COPC-specific TRV for birds
{Appendix H, Section H-3). Hazard indices for mourning doves (Figures 6-20a and 6-20b} are
summed HQs and are elevated above one but are not significantly different between riparian
operational sites and reference sites (Student’s t test, =0.05). The main contributor to elevated
HIs zre vapadium and nondetected PCBs reported at balf their detection limit (Appendix H,
Section H-4, mourning dove).
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Pocket mouse HQs are based on comparing COPC exposure from soil and diet (soil ingestion
and 100% plant diet; Appendix H, Section H-1) to COPC-specific TRVs for mammals
(Appendix H, Section H-3). Hazard indices for pocket mice (Figures 6-21a and b) are summed
HQs and are elevated above one but are not significantly different between riparian operational
sites and reference sites (Student’s t test, a=0.05). The main contributors to elevated Hls are
nondetected PCBs reported at half their detection hr“uts (Appendix H, Section H-4, pocket
mouse). _

Meadowlark HQs are based on comparing COPC exposure from soil and diet (soil ingestion and
37% plant and 63% terrestrial invertebrate diet; Appendix H, Section H-1) to COPC-specific
TRVs for birds (Appendix H, Section H-3). Hazard indices for meadowlarks (Figures 6-22a and
6-22b) are summed HQs and are elevated above one but are not significantly different between
riparian operational sites and reference sites (Student’s t test, ¢=0.05). Vanadium and di-n-
butylphthalate are the main contributors to elevated HIs for meadowlarks (Appendix H, Figure
H-4, meadowlark).

Deer mouse HQs are based on comparing COPC exposure from soil and diet (soil ingestion and
50% plant and 50% terrestrial invertebrate diet; Section H-1) to COPC-specific TRVSs for
mammals (Appendix H, Section H-3). Hazard indices for deer mice (Figures 6-23a and 6-23b)
are summed HQs and are elevated above one but are not significantly different between riparian
operational sites and reference sites (Student’s t test, ¢=0.05). The main contributors to elevated
His are nondetected PCBs reported at half their detectlon limits (Appendix H, Section H-4, deer
mouse).

Killdeer HQs are based on comparing COPC exposure from soil and diet (soil ingestion and
100% terrestrial invertebrate diet; Section H-1} to COPC-specific TRV for birds (Appendix H,
Section H-3). Hazard indices for kilideer (Figures 6-24a and 6-24b) are summed HQs and are
elevated above one but are not significantly different between riparian operational sites and
reference sites (Student’s t test, ¢=0.05). Vanadium, selenium, and copper are the main
contributors to elevated Hls for killdeer (Appendix H, Section H-4, killdeer).

Grasshopper mouse HQs are based on comparing COPC exposure from soil and diet (soil
ingestion and 100% terrestrial invertebrate diet; Section H-1) to COPC-specific TRV for
mammals (Appendix H, Section H-3). Hazard indices for grasshopper mice (Figures 6-25a and
6-25b) are summed HQs and are elevated above one but are not significantly different between
riparian operational sites and reference sites (Student’s t test, ¢=0.05). The main contributors to
clevated Hls are selenium and thalliwm (Appendix H, Section H-4, grasshopper mouse); the
average HQs for both are slightly higher than one. Selenium is not elevated in soil based on
comparisons to background and reference site concentrations, but thallium is associated with
Hanford Site operations (Section 4.0). '

Kingbird HQs are based on comparing COPC exposure from soil and diet (soil ingestion and
100% terrestrial invertebrate diet; Appendix H, Section H-1) to COPC-specific TRVs for birds
(Appendix H, Section H-3). Hazard indices for kingbirds (Figures 6-26a and 6-26b) are summed
HQs and are elevated above one but are not significantly different between riparian operational
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sites and reference sites (Student’s t test, ¢=0.05). Vanadium, selenium, and copper are the mam
contributors to elevated Hls for kingbirds {Appendix H, Section H-4, kingbird).

Measured tissue concentrations

In an evaluation of statistically significant regressions and positive relationships for soil to biotic
tissue concentrations, only 2% of the correlations gualified (6=0.05) (Section 4.0, Table 4-21).
Cadmium, chromitm, and tin in soil were significantly correlated to levels in small mammal
tissue. However, the frequency of statistically significant correlatiens observed between
contaminznts in mamemnals and soil across riparian sites would be expected based on chance
alone.

Literature values for survival, growth or reproduction compared to measured exposure -

COPCs in small mammal livers are compared to the threshold for tissue effects based on
literature data. Mammalian liver tissue effects levels are found in Appendix H, Section H-6; in
these figures, operational refers to riparjan soils, reference refers to samples from both riparian
and upland reference sites, as applicable, and waste sites are upland soil sites. As shown
Appendix H, Figures H-6-1-1 through H-6-1-4, only lead in mammal liver tissue from a
reference site exceeded its tissue no-effect level. Mean small mammal tissue (liver) contaminant
concentrations at upland waste sites are not greater than at reference sites and do not increase
along an increasing contamination gradient (Section 4.0). The weight of this LOE is medium.

Field studies: Avian reproductive success, small mammal balanced gender ratios, juvenile
recruitment, relative abundance, gross morphology

Due to heavy nest predation by crows and ravens, the planned estimate of kingbird reproductive
success was compromised. A total of 41 nests were identified and 10% were occupied but had
not produced eggs. Of those nests with cbserved eggs and/or juveniles more than half were
cither predated or abandoned by the parents. Fledglings were successfully collected from only
nine (21%) of the remaining nests (Table 6-3). These confounding factors did not allow for
accurate estimates of kingbird breeding success.

As with upland sites, deer mice and Great Basin pocket mice represented the majority of small
mammals in the riparian investigation areas. Summary results of mammal field measures are
shown in Figures 6-27a, 6-27b, and 6-27c¢; additional information is available in Appendix H,
Section H-S. On average, more males than females were collected at riparian operational sites
while reference site gender ratios approached unity. But the total females and total males did not
differ significantly among the sites (Appendix H, Section H-9). And while gender ratios in
riparian operational sites deviated slightly from equality, with more males than females captured,
the difference between operational and reference sites was not statistically significant

(Student’s t test, 0=0.05) (Figure 6-27a). Mammal! relative abundance (number collected divided
by trap nights) and total mammals trapped per site were fairly evenly distributed across riparian
terrestrial sites (Figures 6-275 and 6-27¢) and associated with the plant community. For
example, relative to upland sites, plant diversity and species richness were highest in riparian
operational soils. One terrestrial investigation area, Riparian site #6, had the highest relative
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small mammal abundance, which was approximately two to six times that of other sites. This
site also had the highest plant cover. Statistical correlations with plant community metrics show
that there is a positive significant relationship between total mammals trapped and total plant
cover (p=0.004), but there were no other significant correlations between mammalian metrics
and other aspects of the floral commmunity.

Comparison of small mammal population measures {female or male reproductive frequency,
relative abundance, or gender ratios) to small mammal COPCs identified a total of 12 COPCs in
small mammal tissues (Table H-7-9). Two of these 12 COPCs are organic chemicals
(Aroclor-1254 and Aroclor-1260) that were only detected once in small mammal tissue. The
other COPCs are inorganic chemicals that are commonly detected in mammalian tissues.

Riparian Middle Trophic-Level Risk Summary

Based on the LOEs, while there are data gaps for avian field measures of nest success, there is no
indication of risk to birds from COPCs. Given the importance of invertivorous birds as
representative and potentially sensitive biota, exposure of aerial insectivores to emergent insects
from the river was considered. The data from the rock baskets were used as a measure of the’
emergent insects, which 1s appropriate because larval stages of seme emergent insects were
sampled from the baskets. Risks to birds consuming either invertebrates on the ground or
benthic macroinvertebrates were comparable between reference areas and riparian operational
sites. An evaluation of kingbird abundance and reproductive success was confounded by heavy
nest predation from crows and ravens.

Ovwerall, risks to small mammals from COPCs, a focal taxon of this investigation, are not
indicated. Small mammal relative abundance was stightly higher in riparian operational sites
versus and reference sites. In general, small mammal population metrics can be explained by
characteristics of the plant community. Gross morphological anomalies were not evident in
field-collected animals, and there was limited evidence of contaminant uptake. Significant
correlations between COPCs in soil and in mouse tissue occurred no more frequently than would
be expected based on chance alone. Indications of reproductive differences were not apparent
for small mammals inhabiting operational sites relative to reference locations. Hazard indices
for small mammals occupying all trophic levels were uniformly above one but are similar
between riparian operational and reference locations.

6.4.2.4 Riparian Upper Trophic-Level Species

Literature values for survival, growth, or reproduction compared to modeled exposure

Considering their mobility, badgers constitute the mammalian component of RCBRA multi-
media receptors that can obtain surface water from the river for drinking in the course of
foraging over riparian sites. Badger HQs are based on comparing COPC exposure from soil and
diet (soil and surface water ingestion and 100% small mammal diet; Appendix H, Section H-1)
to COPC-specific TRVs for mammals (Appendix H, Section H-3). Hazard indices for badgers
drinking river water and consuming soil and small mammals (Figures 6-28a and 6-28b) are
summed HQs and are elevated above one but are not significantly different between upliand
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remediated waste sites and reference sites (Student’s ¢ test, 0=0.05). Because exposure to
COPCs in surface water was negligible, HI results for aquatic sites -were not included in the
plots. The main contributor to elevated HIs is thallium (Appendix H, Section H-4, badger).

Red-tailed hawks were modeled as higher trophic levels exposed to multiple media, gathering
prey from riparian terrestrial sites (27% birds and 73% mammals in riparian area; and 100%
birds at aquatic sites; Appendix H, Section H-1), and in the course of foraging in riparian areas
{receciving exposure 1o soil in the process), they could theoretically obtaim surface water from the
river for drinking. Hawk HQs are based on comparing COPC exposure from soil and diet (soil
and surface watsr ingestion and 100% small mamma! diet in upland area; Appendix H,

Section H-1) to COPC-specific TRVs for birds (Appendix H, Section H-3). Hazard indices for
hawks consuming scil, surface water, and small mammals and birds are presented in

Figures 6-29a and 6-29b. Because exposure to COPCs in surface water was negligible, HE
results for aquatic sites were not included in the plots. Hazard indices for red-tailed hawks are
below one on average, suggesting low potential for risk. In addition, Hls are not statistically
significantly different when comparing the upland waste and reference sites (Student’s t test,
a=0.05). '

Riparian Upper Trophic-Level Risk Summary

Risks to upper trophic-level birds are negligible on the basis of modeled dietary exposure.

hrough modeling, red-tailed hawks were exposed to multiple media, obtaining soil in their diet,
ingesting smail mammals and kingbirds, and drinking water from the river. Hazard indices were
low and not significantly different among locations. Hawk risks would be further reduced
considering a realistic home range and area-use factors for these receptors.

Risks to upper trophic-level mammals are negligible on the basis of modeled dietary exposure.
Badgers were exposed to multiple media through ecological exposure models, obtaining soil in
their diet, ingesting small mammals, and drinking water from the river. Risks to upper trophic-
level rnammals are indicated by elevated Hls (BI of about 10} on the basis of modeled dietary
exposure from individual sites. However, His are similar between remediated waste and
reference sites and risks would be further reduced when considering a realistic home range and
area-use factor for these receptors.

Summary of Terrestrial Lines of Evidence

Considering commonalities in ecological characteristics and assessment endpoints between
terrestrial upland and riparian zones, LOEs for these soil environments are summarized together
(Table 6-4). Each LOE is linked to the terrestrial risk question serving as the basis for that
particular measure and the measure’s risk conclusions are summarized.

6.4.3 Risks to Near-Shore Receptors

Risks to near-shore receptors are characterized according to assessment endpeints developed for
this exposure zone. Assessment endpoints include lower trophic level producers and
inivertebrates, amphibians, and middle to upper trophic-level fish, birds, and mammals
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(invertivores and piscivores). Risks to near-shore assessment endpoints are based on multiple
LOEs as described below.

6.4.3.1 Near-Shore Plants
Survival, growth from toxicity testing

For testing sediment toxicity with aquatic plants, pakchoi {Brassica chinensis), a cultivated
‘member of the mustard family, served as a surrogate for evaluating adverse effects of _
contaminated sediments on the T&E plants White Bluffs bladderpod (Lesquerella tuplashensis)
and persistent sepal yellowcress (Rorippa columbiae). Sediment phytotoxicity testing followed
Chen et al. (2002), and the results of the assay are presented in Figure 6-30 showing pakchoi
growth (shoot dry weight) in sediments. Differences in growth (shoot weight) between
operational site sediments and their corresponding reference sediments were evaluated using
Dunnett’s multiple comparison t-test (¢=0.05). Biomass was lowest for plants grown in
sediments from the strontinm plume but not significantly different compared from that in
reference site sediments or in sediments from the other plume areas.

Agquatic Plant Risk Summary

Uncertainties exist with regard to possible impacts on near-shore plants from sediment COPCs;
these uncertainties can be addressed with the expanded sediment bioassay data being compiled
for the Inter-Areas shoreline assessment. For sediment, phytotoxicity bioassay (with pakchoi)
results suggest that growth was reduced in sediments collected in the strontium plume associated
with the 100-N Area. However, there are no relationships between the bioassay results and
strontium levels in any of the sediment sampling locations. In addition there are very few
macrophytes along most of the operational areas, most likely due to the strong and variable river
flows. :

6.4.3.2 Near-Shore Benthic Macroinvertebrates

Literature values for survival, growth, or reproduction

Aquatic biota HQs are based on comparing COPC concentrations in pore water to screening -
benchmarks for aquatic organisms (Appendix H, Section H-2). Hazard indices for aquatic biota
(Figures 6-31a and b) are summed HQs and are elevated above one but are not significantly
different between aquatic operational sites and reference sites (Student’s t test, x=0.05). The
main contributors to elevated Hls are barium, cadmium, methoxychlor, silver, and uranium
(Appendix H, Figure H-4, aquatic biota), which are associated with Hanford Site operations
based on comparisons to reference site concentrations (Section 4.0).

Sediment biota HQs are based on comparing COPC concentrations in sediment to screening
benchmarks for sediment-associated organisms (Appendix H, Section H-2). Hazard indices for
aquatic biota (Figures 6-32a and b) are summed HQs and are elevated above one but are not
significantly different between aquatic operational sites and reference sites (Student’s t test,
0=0.05). The main contributor to an elevated HI is barium (Appendix H, Section H-4, sediment

Risk Assessment Report for the 100 Area and 300 drea Component of the RCBRA
June 2007 6-40



DOE/RL-2007-21
Ecoclogical Risk Assessment Draft A

biota), which is associated with Hanford Site operations based on comparisons to reference site
concentrations (Section 4.0).

Measured tissue concentrations

ir: an evaluation of statistically significant positive relationships between sediment and pore
water to biotic tissue concentrations (Section 4.0, Tables 4-22 and 4-23, respectively), the
frequency was within that expected based on chance alone (¢=0.05). There were few statistically
significant correlations between analytes in pore water (only iron and potassium) and sediment
(only potassium and tin) with tissues of aquatic organisms, indicating a lack of COPC exposure
to these assessment endpoints. '

Literature values for survival, growth, or reproduction compared to measured exposure

COPCs in clam soft tissue are compared to the threshold for tissue effects based on literature
data. Clam soft tissue effecis lzvels are found in Appendix H (Section H-6) and the data are
plotted Hanford River mile. As shown in Figures H-6-4-1 through H-6-4-5, mercury in clam soft
tissue is greater than the no-effect concentration at some upstream and operational locations.

COPCs in benthic macroinvertebrate tissues are compared to the threshold for tissue effects
based on literature data (Appendix H-6, Section H-6) and plotted by Hanford River mile. As
shown in Figures H-6-5-1 through H-6-5-4, the concentrations of all COPCs in benthic
marcroinvertebrate tissue are less than tissue effect levels with the exception of selenium, which
exceeds the ro-effect level and approaches concentrations asseciated with 50% reduced survival.
This exceedance was observed in aquatic macroinvertebrates at upstream and immediately
dowastream locations.

In situ clam survival

Clam survival was assessed by location. Six cam tubes, consisting of 25 individuals per tube,
were deployed at the chromium- and uranium-plume RCBRA near-shore aquatic investigation
areas. Clam tubes were not deployed in the strontium plume because bivalve data were collected
there tarough previous complementary investigations (DOE/RL-2005-22). Clam survival was
affected by floating tubes (i.c., tubes that became dislodged from the river bed and hung
suspended in the current). Mortality was elevated in such tubes, presumably because the clams
were suspended too far from the river bed, unable to filter enough food from the water column to
survive. In addition, it appeared that plant intrusion into the tubes affected mortality. Floating
tubes affected 16% of the total tubes deployed; plant intrusion affected 6%. Statistical analyses
showed that clam survival was significantly affected by floating tubes (Student’s t test, a=0.03,
p<0.0001) and plant intrusion (Student’s t test, 0=0.05, p=0.012). Consequently results affected
by these factors were not included in plots and analyses of clam survival.

Differences in survival between operaticnal plume areas and corresponding reference sites were
evaluated using Dunnett’s multiple comparison t-test after accounting for confounding factors.
associated with field deployment. Clam survival was significantly (p<0.05) reduced in the
chromium plume relative to survival in the uranium plame and reference site locations

(Figure 6-33a). A gradient analysis of clam survival and pore water and clam tissue COPC
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concentrations suggested that there was an important factor of particle size on clam survival
(Figure 6-33b); as the fraction of total sand increased, clam survival significantly decreased
(©*=0.41, n=23, p=0.001). Analysis of clam survival residuals (the variability in survival not
explamed by partlcle size) showed no statistically significant relationships with pore water
chromium or other COPCs and survival. However, significant negative correlations were
observed between clam survival and primarily pesticide COPC concentrations in clam tissue

(Appendix H, Section H-7, Table H-7-1). It should be noted that 474 correlations of residual
clam survival and tissue COPCs yielded 8 significant (p<0.05), negative relationships or less
than 2%; in other words, the number of significant relationships expected based on chance alone
given a significance level of a=0.05.

Clam histopathology

Contingency analyses were performed to determine if the number of occurrences of a particular
histopathological score differed significantly from the number that was expected (statistically) if
the scores are independent of location (operational area versus reference area). Statistically
different observations between operational and reference site clams were observed for two
histopathological measurements. Incidence of digestive system epithelial cell shedding was
observed at rate higher than expected in operational area samples {Chi-square = 8.2, p = 0.04).
Also, the count of reproductive system follicle cysts was statistically greater than expected in
reference site clam samples (Chi-square = 6.2, p = 0.01). Gradient analyses were performed for
the two significantly different clam histopathology endpoints. Follicle cysts and epithelial cell
shedding were regressed against 512 potential correlates (COPCs in clam tissue and pore water)
and 3 of 512 were significant (p<0.05) (Appendix H, Section H-7, Table H-7-2), which is less
than the number of significant relatlonshlps one might expect based on chance alone given a
significance level of a=0.05.

No statistical differences were apparent for observed versus expected occurrence of
histopathology scores for any other of the 19 remaining measurements (Table 6-5; Appendix H,
Section H-8). Descriptions of morphology and histopathology measurements and the
contingency tables detailing the number of observations per score versus expected occurrence are
provided in Appendix H, Section H-8.

Survival, growth, and reproduction from toxicity testing

ASTM E1295-01, Standard Guide for Conducting Three-Brood, Renewal Toxicity Tests with
Ceriodaphnia dubia, offers a time-tested protocol for assessing adverse effects of contaminants
in water. This test evaluates the survival and reproduction of water-column-dwelling
invertebrates. Relative to other common laboratory species, the American Society for Testing
and Materials (ASTM) recommended test species C. dubia is extremely sensitive to heavy
metals. A test begins when less than 12-hour-old neonates are first placed in test solutions. At
25 °C, control organisms should produce three broods in 7 days. The number of neonates
produced by each first-generation C. dubia in each brood is recorded. The reproduction endpoint
may provide insights not achieved by survival data for toxic effects of aquatic contaminants.
Thus, ASTM E1295-01 provides survival and reproduction as test endpoints.
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Figure 6-34a shows the results of Ceriodaphnia survival, and Figure 6-34b shows the results of
Cericdaphnia reproduction. Differences in survival and reproduction between operational and
reference pore water samples were evaluated using Dunoett’s multiple comparison t-test
(0=0.05). The Cericdephnia tests passed acceptance criteria in the presence of the positive
control {sodium chloride), and there were no significant differences in survival and reproduction
among pore water samples from aquatic stations in the operational plumes versus reference site
samples. This finding suggests that organisms inhabiting the hyporheic zone interstitial waters
are not adversely affected by contamination from Hanford Site operations.

For evaluating sediment toxicity with aquatic fauna, particularly those more representative of
hyporheic organisms, sediment bioassays were performed using a 28-day test of the survival of
invertebrates in contaminated sediments. ASTM E1706-05, Standard Test Methods for
Measuring the Toxicity of Sediment-Associated Contaminants with Fresh Water Invertebrates,
offers a time-tested protocol for assessing adverse effects of contaminants. Relative to common
laboratory species, the ASTM-recommended test species Hyalella azteca is exiremely sensitive
to heavy metals. H. azteca consumes decaying organic matter, lives on the sediment surface, and
burrows into sediments (at least in laboratory settings), representing a highly exposed organism
for metal-contaminated groundwater upwelling through hyporheic sediments. An evaluation oi
aquatic tast species by Ecology (1992a) has shown that this organism most consistently exhibits
a dose response to contaminants in a varisty of aquatic habitats. Hyalella endpoints mciude
survival and gmwﬂ:l

Differences in growth and survival between operational site sediments and their correspending
reference sediments were evaluated using Dunnett’s multiple comparison t-test. For A. azieca,
growth and survival were significantly reduced (p<0.05) in the chromium plume relative to
growth and survival in reference site sediments (Figures 6-352 and b). Sediment particle size
and selenium were correlated with Hyalella survival and growth (Appendix H, Section H-7).

Field measures of diversity and abundance

Based on analysis of rock baskets, 59 nine unique benthic macroinvertebrate taxa were identified
from the entire set rock basket samples deployed in the Hanford Reach. Mest of the insects and
the mollusks were identified to the genus/species level. The Chironomidae were abundant in the
semples and if identified to the genus/species group level would probably account for about 15 to
20 additional insect taxa. Qligochaeta worms were less abundant, but could add about six taxa if
they were identified to the lowest practical level. Of the taxa identified to genus or species, most
are broadly distributed in western North America, many are transcontinental, and a few are
cosmopcelitan.

The 59 taxa identified were evenly split between noninsect invertebrates (30) and insects (29).
Meliusks (16 taxa) and Crustacea (7 taxa) were the dominant noninsect groups. Other noninsect
taxa included miscellaneous vermiform taxa, hydroids {Hydra) and freshwater mites (Acari).
Ephemeroptera (mayfly) and Trichoptera (caddisfly) were the dominant insect groups, each with
11 taxa. Other insect taxa included one damselfly (Odonata), one aquatic moth (Lepidoptera),
two riffle beetles (Coleopiera), and two true flies besides the Chironomidae (Diptera). No
stoneflies (Plecopiera) and no true bugs (Hemiptera) were found.
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Biological community information such as this integrates past chemical, physical, and biological
events, both short-and long-term, and directly evaluates the condition of the water resource. To
help interpret large data sets of biological community information, biological indices are often
used. One example, the Hilsenhoff Family Biotic Index provides an estimate of water quality
using established tolerance values for each taxa. Tolerance referred to here is a general tolerance
to warm water temperature, low dissolved oxygen levels, and to some extent fine sediment and
filamentous algae. A modified Hilsenhoff Biotic Index that assigns tolerance values ranging
from O (least tolerant) to 10 (highly tolerant}, then computes an average weighted tolerance value
for a benthic invertebrate community represented in a sample, has been routinely used in
freshwater bioassessment studies. The community information summarized by this index for
aquatic stations in the reference area and uranium plumes indicates that these areas are
comparable with respect to water quality (Figure 6-36); stations surveyed from the chromium
arca are indicative of higher water quality. '

This index was originally constructed to examine nutrient enrichment only in Great Lakes area
streams. Application of the Hilsenhoff Biotic Index to western North American benthic
communities to examine “general tolerance” remains tentative as no empirically derived
tolerance values are available for western taxa. To examine general tolerance in western North
American benthic communities, it may be more useful to use two metrics, percent tolerant taxa
and number of tolerant taxa. In the case of the Hanford Reach basket samples, these metrics
were calculated as shown in (Figures 6-37 and 6-38). Differences in tolerant taxa between
operational plume areas and corresponding reference sites were evaluated using Dunnett’s
multiple comparison t-test. The total number of tolerant taxa per site was not significantly
different; however, the percent of such taxa at chromium plume stations was significantly lower
than the other locations surveyed (p<0.05).

Oligochaeta worms and Chironomidae were excluded from the calculation because they were not
identified to a low enough taxonomic level to distinguish tolerant taxa. Even after excluding the
Oligochaeta and Chironomidae, tolerant taxa in the Hanford Reach were both numerous and
drverse. The percent tolerant taxa at the chromium array stations were often inversely related to
tolerant taxa richness. High variation is seen in the richness and dominance of tolerant taxa at
the reference stations. Reference sites 11, 12, and 16 had the highest percent tolerant taxa of all
the Hanford Reach stations, while sites 13 and 14 were among the lowest. Tolerant taxa
dominance and richness at the reference stations appears to be greatest where embeddedness and
macrophyte coverage is highest (Table 6-6a). The greatest richness of tolerant taxa was found at
Chromium sites 1-3 and 5, where the lowest percent of tolerant taxa occurred (Table 6-6b).
Chromium site 6 had a high percent of tolerant taxa relative to the other chromium stations.
Urantum array stations had both a higher average percent and number of tolerant taxa than the
chrommum stations. Uranium site 4 had the lowest percent and number of tolerant taxa, mainly
due to the very low abundance and richness of tolerant crustaceans and mollusks (Table 6-6¢).

(i1ven the predominance of inorganic chemicals as Hanford Site contaminants, it is particularly
important to understand the effects of heavy metals on benthic macroinvertebrate communities.
Numerous researchers have shown a decline in total taxa and diversity in response to heavy
metals (Clements et al. 1988, Clements 1994, Kiffney and Clements 1994, Maret et al. 2003).
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Invertebrate diversity and abundance and number of taxa in the chremium and uranium plumes
relative to reference site stations were evaluated using Dunnett’s multiple comparison t-test
(«=0.05). The number of invertebrate taxa was not significantly different among plume and
reference areas (Figure 6-39), but total diversity (Figure 6-40) is significantly lower and total
mvertebrate abundance (Figure 6-41) is significantly higher at the chromium plurae aguatic -
stations relative to the uranium phime and reference site stations. While total diversity is
negatively correlated with chromium and nickel in pore water (Appendix H, Section H-7), the
lower diversity in the chromium plume may alsc be explained by habitat crowding from net-
spinning caddisflies (Figure 6-42). Cheumatopsyche and Hydropsyche (Hydropsychidag)
construct retreats and spin nets of silk to capture a variety of particles for food, including fine
particulate organic matter, algae, and small invertebrates. Polycentropus (Polycentropodidae) is
prmaniy a predator of other benthic invertebrates and captures prey either with a silk net or by
roaming as 2 free-living larvae. Net-spinning caddisflies (Trichoptera) were often dominant
organisms in rock baskets; densities of several thousand organisms per basket in the chromium
piume stations are high enough to ensure that much of rock surface area and crevices between
rocks are covered with silk. Densmes as high as this can inhibit and suppress other benthic
invertebrate taxa.

Hydropsychidae (net-spinning Trichoptera) have been reported as less sensitive to heavy metals,
often “blooming” downstream of a metals input area (Clements et al. 1988, Clements 1994).
However, there is no evidence of elevated metals in pore water or sediments in aquatic stations
with abundant net-spmning caddisflies. Considering other benthic macroinvertebrate community
metrics in relation to heavy mefal contamination, several authors have reported declines in
metals sensitive Ephemeroptera (mayflies) individuals in the presence of heavy metal
contamination (Clements et al. 1988, Clements 1994, Kiffney and Clements 1994, Maret et al.
2003). To evaluate this possibility in the Hanford Reach, the abundance and total number of
mayfites are shown in Figures 6-43 and 6-44. Differences between operational plume areas and
corresponding reference sites were evaluated using Dunnett’s multiple comparison t-test. There
are no significant differences in mayfly total abundance or number of taxa among chromium,
uranium, or reference sites.

The total mumber of taxa comprising the benthic community at each of the 26 stations varied
from a low of 12 taxa at reference site 14 to 38 at vranium site 6 (Tables 6-6a and 6-6¢). In
contrast to most benthic communities found in hard-bottomed, mid-order streams in the Pacific
Northwest, the number of noninsect taxa found at the Hanford Reach stations equaled or
exceeded the number of insect taxa identified. Even though inclusion of the Chironomidae at the
genus/species group level would in most cases reverse the ratio, the rumber of noninsect taxa
found at the Hanford Reach stations is comparatively high for streams and rivers in the region.
Taxa richress at stations in the reference array was variable, with reference site 14 having the
lowest total richness and lowest insect richness of all stations, to reference station R300-2 having
among the highest total and noninsect taxa richness. Habitat conditions were the most variable at
this array and probably account for much of the variation in taxa richness seen (Appendix H
Tables H-9-1-1, H-9-1-2, and H-9-1-3).
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Of the benthic macroinvertebrate community, mollusks are of particular interest because several
special status species occur in the Hanford Reach. Biologists with expertise in mollusk
identification assessed organisms colonizing rock baskets for a comprehensive species inventory
and assessment of molluska diversity. Overall, the study sites have a moderately diverse
freshwater mollusk fauna, perhaps of up to 20 species (18 native) that are characteristic of slack
water, reservoir, backwater, or impoundment habitats of Washington and of limited parts of the
Columbia system in other states. Candidates for listing status, Fluminicola fuscus and Fisherola
nuttalli, are rarely present and there are relatively few endemic or sensitive taxa, perhaps because
most of such taxa are characteristic of more oligotrophic, cold, hard-substrate, swift-flowing
streams or springs in Washington. Statistical analyses of mollusk diversity (Figure 6-45) and the
number of mollusk taxa and rare taxa (Section H-9-4) in operational plume areas and
corresponding reference sites were evaluated using Dunnett’s multiple comparison {-test
(¢=0.05). '

More details on mollusk observations along the Hanford Reach of the Columbia River for the
RCBRA are available in Appendix H (Section H-9). Mollusk diversity and the number of
molluska taxa (Figure H-9-2-1) were not different among the plumes. - And while mollusk
diversity for one station (uranium-4) in the uranium plume was zero, overall the number of rare
molluska taxa (Figure H-9-1-2) was significantly higher at stations located 1 the uranium plume.
Tables H-9-5, H-9-6, and H-9-7 list the average number of mollusk species collected per rock
basket in reference sites and uranium and chromium stations, respectively.

Benthic Macroinvertebrate Risk Summary

Community metrics do not suggest that contaminant-related impacts are evident to benthic
macroinvericbrates in aquatic operational sites. However, risks to aquatic macroinvertebrates
based on the highest weighted L.OEs, toxicity testing and histopathology, show some
relationships with confounding factors (mainly particle size) and COPCs. Additional data from
the Inter-Areas shoreline assessment would help to understand better the influence of
confounding factors and better understand the potential for adverse ecological effects of COPC
concentrations on benthic macroinvertebrates.

6.4.3.3 Near-Shore Amphibians

Measured tissue concentrations

Amphibians were targeted for collection and tissue analyses in this assessment, but ficid efforts
were unsuccessful in gathering animals. This LOE was consequently unavailable for use in an
assessment of risk to amphibians. ‘

Survival, malformation, and growth based on toxicity testing

Pore water was used as the exposure medium for the bioassay ASTM E1439-98, Standard Guide
~ for Conducting the Frog Embryo Teratogenesis Assay-Xenopus (FETAX) to test the

developmenta] impact of water contaminants on amphibians. Since the assay is based on the

whole embryo and not on embryo parts or cultured cells, the endpoints account for important
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cellular and molecular mechanisms that may be subject to toxicological impacts. The FETAX
assay is a 4~day continucus exposure that covers primary organogenesis that ensures that all
sensitive early life stages are evaluated. The endpoints of a FETAX assay include growth,
deformities, and survival. The Xenopus tests passed acceptance criteria in the presence of the
positive conirol {6-AN).

Dnfferences m survival, malformations, and growth between operational and reference pore
water samples were evaluated using Dunnett’s multiple comparison t-test (@=0.05). Relative to
survival in pore water from reference sites, survival associated with chromium and strontium
piumes is slightly vet significantly reduced for Xenopus embrvos; mean survival in reference,
chrommum, and strontium pore water is 99.7%, 98%, and 97%, respectively (Figure 6-46a).
There were no differences in percent deformities among the sites (Figure 6-46b), but growth was
sigmficantly reduced i pore water from the strontium plume stations (P<0.05) (Figure 6-46¢).
The endpoints growth and survival were correlated to 172 COPCs in pore water, and the 3
significant negative relationships (less than 2%) were within the frequency that would be
expected based on chance alone given a significance level of 0=5% (Appendix H, Section H-7,
Table H-7-3).

Amphibian Risk Summary

The results of FETAX bioassays show that survival and growth differences between operational
and reference areas, while statistically significant, are slight and likely not ecologically relevant.
In addition, difference in FETAX measures were not generally associated with differences in
COPC concentrations. Although the initial pore water samples may have represented mostly
river water during the initial sampling cvents at many sampling stations, subscqucnt pore water
sampling obtained more representative pore water samples. Tissue samples of amphibians were
not collected due to a lack of available organisms, which makes ficld measures of exposure to
amphibians a data gap. The Inter-Areas shoreline assessment is planning to fill this data gap.
However, the available data do not suggest that COPC concentrations are adversely affecting
amphibian sarvival and growth.

©.4.3.4 Near-Shore Middle t¢ Upper Trophic-ILevel Fisk, Birds, and Mammals

Literature values for bird ond mammal survival, growth, or reproduction

One measure of radicnuclide risk te aquatic wildlife is assessed by the SOF (i.e., the sum of
ratios of radionuclide activities in soil to BCGs). The SOFs approach one for near—shorc wildlife
associated with water in plurne areas and reference sites (Figures 6-47a and 6-47b). While these
results show that the higher site-specific SOFs for aquatic wildlife is about 80% of the dose
lirpits proposed in BDAC guidance (DOE-STD-1153-2002), the elevated SOF is a function of
substituting ralf the detection Iimit as a representative concentration for radionuclides that were
not detected in water. Furthermore, the SOF is not statistically significantly higher in near-shore
plume areas (Student’s t test, 6=0.05) thar. in water at reference sites. The SOFs for near-shore
wildlifs associated with sediment in plume areas and reference sites (Figures 6-48a and 6-48b)
are <1% of the dose limits proposed i BDAC guidance (DOE-STD-1153-2002). Furthermore,
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the SOF 1is not statistically significantly higher in near-shore plume area sediments than m
sediment at reference sites (Student’s t test, a=0.05).

Kingbird HQs are based on comparing COPC exposure from water and diet (surface water
ingestion and 100% benthic macroinvertebrate [assumed to be emergent aquatic insects]
Appendix H, Section H-1) to COPC-specific TRV for birds (Appendix H, Section H-3).
Because benthic macroinvertebrate baskets were not deployed in the strontium plumwe and were
also not recovered from chromium station 8, there were no data for modeling kingbird dietary
exposure to benthic macroinvertebrates in these areas. Consequently, HQ/HI results could not be
calculated from these aquatic sites. Hazard indices for kingbirds (Figures 6-49a and 6-49b) are
summed HQs and are elevated above one but are not significantly different between near-shore
operational and reference areas (Student’s t test, a=0.05). Copper is the main contributor to
elevated HIs for kingbirds (Appendix H, Section H-4, kingbird). It is worth noting that risk from
copper is likely overestimated. To meet sample mass requirements for COPCs iri benthic
macroinvertebrate tissue, crayfish were collected and, consequently, kingbird-modeled ingestion
prey was based on crayfish data. Such organisms have naturally elevated copper levels
considering that their respiratory transport system is based on hemocyanin, a bluish, copper-
containing protein like hemoglobin that serves as an oxygen-carrier in the blood of crustaceans.

Buiflehead duck HQs are based on comparing COPC exposure from sediment and diet (sediment
ingestion and 50% clam and 50% benthic macroinvertebrate diet; Appendix H, Section H-1) to
COPC-specific TRVs for birds (Section H-3). The bufflehead is primarily an invertivorcus
receptor; it was used as a surrogate for herbivorous mallards to maximize exposure to potential
Hanford Site aquatic COPCs. Hazard indices for bufflehead (Figures 6-50a and 6-50b) are
elevated above one but are not significantly different between near-shore operational and

* reference areas (Student’s t test, 0=0.05). '

Occult myotis bat HQs are based on comparing COPC exposure from water and diet (water
mgestion and 100% benthic macroinvertebrate diet [assumed to be emergent aquatic insects];
Appendix H, Section H-1) to COPC-specific TRVs for mammals (Appendix H, Section H-3).
Hazard indices for bats (Figures 6-51a and 6-51b) are summed HQs and are elevated above one.
The COPCs primarily contributing to elevated Hls include strontium, selenium, copper, and
antimony (Appendix H, Section H-4, occult myotis bat). With the exception of strontium, these
analytes are not associated with Hanford Site operations (Section 4.0). Also, as a point of
comparison the concentrations of antimony and selenium for kingbird carcass and crops is
similar between operational area and reference site samples. Hazard indices were significantly
higher in near-shore operational areas relative to reference sites (Student’s t test, 0=0.05,
p<0.0001), indicating greater contaminant uptake into invertebrate prey in operational areas. A
broader scale assessment of bats including the Inter-Areas shoreline assessment is warranted to
address conservatism in the home range used in this assessment. It is also important to better
understand the sources of the COPCs contributing to risk to bats.

Great blue heron HQs are based on comparing COPC exposure from sediment and diet (water
~ ingestion and 94% fish and 6% benthic macroinvertebrate diet; Appendix H, Section H-1) to
COPC-specific TRVs for birds (Section H-3). Hazard indices for herons (Figures 6-52a and 6-
52b) are based on summed HQs and are elevated above one and are significantly different
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between near-shore operational and reference areas (Student’s ¢ test, 6=0.05). HIs are much
higher in reference areas due to reporting nondetected PCBs in fish tissue at half the detection
limit (Appendix H, Section H-4, Great Blue heron).

Hazard indices for hawks consuming surface water and birds are presented in Figures 6-53a and
6-53b. Hazard indices for red-tailed hawks are below one, suggesting low potential for risk. In
addition, Hls are not statistically significantly different when comparing the near-shore
operationa! and reference sites (Student’s t test, 0=0.05).

Hazard indices for badgers dﬂnkmg niver water (Figures 6-54a and 6-54b) are summed HQs and
are elevated above one but are not significantly different between near-shore operational sites
and reference sites (Student’s t test, a=0.05).

Literature values for survival, growth, and reproduction compared to measured exposure

COPCs in whole fish are compared to the threshold for tissue effects based on literature data. In
the figures presented in Appendix H-6, data are piotted against Hanford River mile. Aquatic
tissue effects levels are found in the Appendix H-6, Section H-6. As shown in Figures H-6-2-1
through H-6-2-6, detected whole fish silver concentrations were greater than its no-effect level at
one location near the 100-N Area, and selenium was greater than its no-effect concentrations at
all sample locations (upstream and operational).

COPCs ir fish livers are compared to the threshold for tissue effects based on literature data. In
the figures presented in Appendix H-6, data are plotted Hanford River mile. Fish liver tissue
effects levels are found in Appendix H-6, Section H-6. As shown in Figures H-6-3-1 through
H-6-3-5, cadmium in fish livers was greater than its effect concentration at a variety of upstream
and operational locations, and total chromium was also greater than its liver effect concentration
at many locations (both upstream and operational). Nickel is greater than its liver-effect .
conceniration at one upstream location, and selenium is' greater than its liver-effect concentration
at two operational locations.

Fish histopathology

Descriptions of fish morphology and histopathology measurement and the contingency tables
detailing the number of observations per score versus expected occurrence are providad in
Appendix H, Section H-8. Fish did not differ in gross morphological attributes; fish length
(Figure §-55a) and fish weight (Figure 6-55b) were similar between operational and reference
areas. Statistically significant differences between operational and reference site fish were
cbserved for six histopathological measurements {Table 6-7): three histopathological attributes
were more pronounced in reference area samples and three attributes were more pronounced in
operational area samples. Attributes that differed significantly between operational and
reference area fish tissue samples, with reference area tissues demonstrating significantly higher
scores, included reproductive development score that indicates less developed stages of
reproductive development {(Figure 6-55d) (Chi-square = 9.6, p = 0.05), number of encysted gill
parasites {Chi-square = 4.6, p = 0.03), and number of encysted kidney parasites (Chi-square =
16.2, p=4.8E-5). These findings suggest that less reproductively mature fish are found in
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reference locations and that target organs of heavy metal contamination (gills, kidney) are
elevated relative to operational areas.

Histopathological measurements with higher scores in operational area samples included the
number of liver granulomas (Chi-square = 6.7, p = 0.01), number of liver parasites

(Figure 6-55d) (Chi-square = 16.1, p = 6.1E-6), and the number of muscle granulomas
(Chi-square = 12.6, p = 0.0004). No statistical differences were apparent for observed versus
expected occurrence of histopathology scores for any of the other 12 remaining measurements
(Table 6-7). These findings suggest that the liver (a target organ of heavy metal contamination)
in fish associated with operational areas is more impacted than the liver in fish associated with
reference areas. However, there were no significant correlations between COPCs in pore water
or fish tissue and adverse histopathological measurements having higher frequency of occurrence
in operational area fish; only histological impacts associated with fish from reference areas were
correlated with fish tissue COPCs (Appendix H, Section H-7).

Summary of Risks to Middle and Upper Trophic-Level Fish, Birds, and Mammals

Fish. There is no clear indication of an impact of COPCs on fish populations in the Ianford
Reach. Fish with higher reproductive maturity were more frequent in operational areas relative
to reference locations. There are no strong trends in fish histopathological observations between
organisms collected at operational and reference site locations; of 18 endpoints, slight adverse
effects are associated with three in operational areas and with 3 endpeints in reference areas; no
COPCs were correlated with histopathological endpoints associated with adverse effects in
operational areas. In general, tissue effects levels were elevated for some metals (or in the case
of selenium, all locations) at a few operational and reference site locations. In addition, evidence
of greater contaminant upiake in fish from operational areas was not apparent.

Birds. Exposure to birds modeled to consume emergent insects (kingbirds), a combination of
emergent insects and sessile invertebrates (buffleheads), or primarily fish (Great Blue heron) was
not higher at operational sites versus reference site locations.

Bats. Hazard indices for bats were significantly higher in operational areas reiative to reference
sites, indicating potential risk to bats based on modeling consumption of benthic
macroinvertebrates. The COPCs that contributed to the bat hazard index were antimony and
selenium, which are not key groundwater plume contaminants. A broader scale assessment of
bats including the Inter-Areas shoreline assessment is warranted to address conservatism in the
home range used in this assessment. It is also important to better understand the sources of the
COPCs contributing to risk to bats. '

Summary of Aquatic Lines of Evidence

Each aquatic LOE is linked to the aquatic risk question serving as the basis for cach measure,
and the measure’s risk conclusions are summarized i Table 6-8.
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6.5 UNCERTAINTIES

Limitations associated with the risk assessment data and methodologies for the terrestrial and
aquatic environments are presented for each LOE and sammarized qualitatively in Tables 6-9
and 6-10, respectively. Known uncertainties and data gaps associated with the screening and
focused risk evaluations are summarized, and their implications for estimating potential adverse
effects and conclusions are noted. The qualitative uncertainty analysis identifies specific causes
of uncertainties and evaluates their potential impact on risk estimates. Specific sources and
effects of the uncertainty factor on the resulting risk estimates for the site (whether the factors
tend to over- or underestimate calculated risks) are organized according to assessment endpoint-
specific LOEs. Specific uncertainties for each LOE are presented for receptors in terrestrial
(Table 6-9) and near-shore {Table 6-10) environments. Some of these uncertainties have been
recognized, and supplementai data collection for the 100 Area and 300 Area Component of -
RCBRA was incorporated mto the Inter-Areas shoreline assessment.

6.6 CONCLUSIONS

This ecological risk assessment has evaiuated risks to a comprehensive array of assessment
endpoints using multiple measures of exposure, effect, and ecosystem/receptor characteristics.
For the ecological exposure assessment, we have made some inherently protective assumptions.
Based on agreements reached at the regulator/trustee workshops, we have included all COPCs in
the assessment and we have evaluated all receptors on a site-specific basis. The objective of this
assessment is to provide information to support the R1 report and ultimately the final ROD. As
demenstrated in this assessment, including COPCs with no connection to Hanford Site waste
sites might be counter to the type of information that is most useful for remedial site decision
making.

The assessment dees provide information on some near-shore environment operational arezs
that are worth further consideration in terms of suggesting the potential for ecological risks
associated with Hanford Site COPCs:

e Sediments: Macroinvertebrates
» Macroinvertebrates: Bats.

No ecclogical risks were associated with Hanford Site COPCs at upland remediated waste sites
and riparian operational area soils.
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Figure 6-1a. Radionuclide Sum of Fractions for Upiand Plants Grouped by Site Category.
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Figure 6-2a. Plant Diversity at Hanford Terrestrial Upland Sites.
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Figure 6-2b. Plant Richness at Hanford Terrestrial Upland Sites.
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Figure 6-Z¢. Plant Total Cover at the Hanford Terrestrial Upland Sites.
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Figure 6-3a. Hazard Indices for Upland Soil Invertebrates Grouped by Site Category.
Figure 6-3b. Hazard Indices for Upland Soil Invertebrates Grouped by Individual Sites.
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Figure 6-4. Nematede Survival at Hanford Terrestrial Upland Sites.
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Figure 6-5a. Radionuclide Sum of Fractions for Upland Wildlife Grouped by Site
Category. .
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Figare 6-62. Hazard Indices for Upland Mourning Dove Grouped by Site Category.
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Figure 6-6b. Hazard Indices for Upland Mourning Dove Grouped by Individual Sites.
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Figure 6-8a. Hazard Indices for Upland Meadowlark Grouped by Site Category.
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Figure 6-8b. Hazard Indices for Upland Meadowlark Grouped by Individual Sites.
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Figure 6-10a. Hazard Indices for Upland Killdeer Grouped by Site Category.
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Figure 6-10b. Hazard Indices for Upland Killdeer Grouped by Individual Sites.
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Figure 6-11a. Hazard Indices for Upland Grasshopper Mouse Grouped by Site Category.
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Figure 6-11b. Hazard Indices for Upland Grasshopper Mouse Grouped by

Individual Sites.

]
(=]
1

Y
L]
]

grasshoppsr mouse Hl

|
[}
o
o
d
[}
d
H
]
L]
d
H
#

Lo
]
8

L]
¥
L]

d
[]
]

]
[ ]

618-4
628-1

100-D-48
100-D-49
100-F-2
116-DR-1
116-F~1;
116-N-3,
1607-D2
1607-H2,
300-49!
600-131
600-132
600-139
600-171]
600-181
600-204]
600-208;
600-23

JA JONES]
BC_PILOT

exposure_area

PIT 9
PIT 14]
PIT 24]

PIT 23]
CENTF(AL PLATEAU REFERENCE SITE 2

PIT 18]

MCGEE REFERENCE

SADDLE MOUNTAIN REFERENCE

VERNITA SOUTH REFERENCE]
YAKIMA RIDGE SITE 2 REFERENCE

Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA

June 2007

6-65



DOE/RL-2007-21
Ecological Risk Assessment _ Draft A

Figure 6-12a. Proportion Female:Male Small Mammals at Hanford Site Terrestrial

Upland Sites.
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Figure 6-12b. Small Mammal Relative Abundance at Hanford Site
Terrestrial Upland Sites.
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Figure 6-12¢. Total Small Mammals at Hanford Terrestrial Upland Sites.
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Figure 6-13a. Hazard Indices for Upland Badger Grouped by Site Category.
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Figure 6-13b. Hazard Indices for Upland Badger Grouped by Individual Sites.
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Figure 6-14a. Hazard Indices for Upland Red-Tailed Hawk Grouped by Site Category.
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gure 6-14b. Hazard Indices for Upland Red-Tailed Hawk Grouped by Individual Sites.
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Figure 6-15a. Radionuclide Sum of Fractions for Riparian Plants Grouped by

Figure 6-15b. Radionuclide Sum of Fractions for Riparian Plants Grouped by

Site Category.
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Figare 6-15¢. Hazard Indices for Riparian Plants Grouped by Site Category.
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Figure 6-15d. Hazard Indices for Riparian Plants Grouped by Individual Sites.
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Figure 6-16a. Plant Diversity at Hanford Site Terrestrial Riparian Sites.

3_

Ny
I
T

Plant Diversity (H)
tn
i
i
!
!
|
!

- —
0.5— i |
o |
Operational Reference
site type

Figure 6-16b. Plant Richness at Hanford Site Terresirial Riparian Sites.
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Figure 6-16¢c. Plant Total Cover at Hanford Terrestrial Riparian Sites.
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Figure 6-17a. Hazard Indices for Riparian Soil Invertebrates Grouped by Site Category.
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Figure 6-17b. Hazard Indices for Riparian Soil Invertebrates Grouped by Individual Sites.
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Figure 6-18a. Nematode Survival at Hanford Terrestrial Riparian Sites.
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Figure 6-1 8b. Nematode Survival at Hanford Terrestrial Sites.
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Figure 6-19a. Radionuclide Sum of Fractions for Riparian Wildlife Grouped by

Site Category.
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Figure 6-19b. Radionuclide Sum of Fractions for Riparian Wildlife Grouped

by Site Category.
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Figure 6-20a. Hazard Indices for Riparian Meurning Dove Grouped by Site Ca&egery,
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Figure 6-20b. Hazard Indices for Riparian Mourning Dove Grouped by Individual Sites.
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Figure 6-21a. Hazard Indices for Riparian Pocket Mouse Grouped by Site Category.
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Figure 6-21b. Hazard Indices for Riparian Pocket Mouse Grouped by Individual Sites.
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igure 6-22a. Hazard Indices for Riparian Meadowlark Grouped by Site Category.
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Figure 6-22b. Hazard Indices for Riparian Meadowlark Grouped by Individual Sites.
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Figure 6-23a. Hazard Indices for Riparian Deer Mouse Grouped by Site Category.
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Figure 6-23b. Hazard Indices for Riparian Deer Mouse Grouped by Individual Sites.
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Figure 6-24a. Hazard Indices for Riparian Killdeer Grouped by Site Category.
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Figure 6-24b. Hazard Indices for Riparian Killdeer Grouped by Individual Sites,
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Figure 6-25a. Hazard Indices for Riparian Grasshopper Mouse Grouped by Site Category.
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Figure 6-25b. Hazard Indices for Riparian Grasshopper Mouse Grouped by

Individual Sites.
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Figure ¢-26z. Hazard Indices for Riparian Kingbird Grouped by Site Category.
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Figure 6-26b. Hazard Indices for Riparian Kingbird Grouped by Individual Sites.
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Figure 6-27a. Proportion Female:Male Small Mammals at Hanford Terrestrial
Riparian Sites.
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Figure 6-27b. Small Mammal Relative Abundance at Hanford Terrestrial Riparian Sites.
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Figure 6-27c. Total Small Mammals at Hanford Terrestrial Riparian Sites.
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Figure 6-28a. Hazard Indices for Riparian Badger Grouped by Site Category.
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Figure 6-28b. Hazard Indices for Riparian Badger‘ Grouped by Individual Sites.

10
] 1‘1111'1 11_." .
= - - - B
7.5—
= -
&
o o
e}
4]
e) -
2.5—
O_Q'I}_EJ‘—IN!C’) FTOO NB OOl o N 0l F10
ggSfppupppppeg So Ly,
- - & oo onoonosnonononEEEEEE
[ DD BB DD
O ZZ2ZZ2ZZ2ZZZ
il iiﬂﬂﬂiiiﬂ%%%%%%
r regpgoeuwreyrownwy—===2==13=
L L € < < <L < <L o oweow L,
O 0o oo a <€ <C<C < <€ <
rorerrecezdoon
¥ reeceieotle
exposure_area

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
June 2007 6-86



LT sunf

VYT 2y f0 Wouoduior) Dadl (0§ PUB DLy R T 241 10f 141002 jiawsssssy ySiy

L89

o

100D

100 H
BC_PILOT.

NR2]

RIPARIAN SITE 1
RIPARIAN SITE 2
RIPARIAN SITE 3
RIPARIAN SITE 4
RIPARIAN SITE 5
RIPARIAN SITE 6
RIPARIAN SITE 7
RIPARIAN SITE 8
RIPARIAN SITE 9
RIPARIAN SITE 10
RIPARIAN SITE 11]
RIPARIAN SITE 12
RIPARIAN SITE 13
RIPARIAN SITE 14
RIPARIAN SITE 14
EASTERN KINGBIRD SITE 14
EASTERN KINGBIRD. SITE 29
EASTERN KINGBIRD SITE 35
EASTERN KINGBIRD SITE 39
EASTERN KINGBIRD SITE 40
EASTERN KINGBIRD SITE 41
WESTERN KINGBIRD SITE 11
WESTERN KINGBIRD SITE 17
WESTERN KINGBIRD SITE 3

dxa

Boie ainso

WESTERN KINGBIRD SITE 33

©
[
T

red tailed hawk HI
o
] o

f I

L0

*$33I§ [BOPIAIPU] Aq podnosr) YMe[ pofie L-poy weLiedny 1o s3oipuy piezel *q67-9 2INSLE

fuobsies

JONIH3434

red tailéd hawk HI

TIWNOILVHEI4O

o o

N o ~

[#)] (3] g -

I I i |
- b é"ﬂnﬂl‘

-£108332)) 311§ Aq podnoasy YMe poTie-poy ueLiedry J10] Seoypu] pIers B47-9 SARSIA

JUSTUSSISSY YSOY JBIISC[00H

¥ YeI(]
[C-L00Z-TH/200



Ecological Risk Assessment

DOE/RL-2007-21

Draft A

The aquatic environment is comprised of chromium, strontium and vranium plumes and upriver

Figure 6-30. Pakchoi Growth (shoot dry weight) in Hanford Site Sediment.
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Ecological Risk Assessment Draft A

Yigure 6-332. Corbicula Percent Survival in Hanford Site Sediment.
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Figure 6-33b. Corbicula Percent Survival and Fraction Total Sand.
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Figure 6-34a. Ceriodaphnia Survival in Hanford Site Pore Water.
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The aquatic environment is comprised of chromium, strontium and uranium plumes and upriver reference sites. The
solid line represents survival in the presence of a reference toxicant (80% survival at 1.5 g/ml sodium chloride).

Figure 6-34b. Ceriodaphnia Reproduction in Hanferd Site Pore Water.
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The aquatic environment is comprised of chromium, strontium and uranium plumes and upriver reference sites. The
solid line represents reproduction in the presence of a reference toxicant (7 young/female at 1.5 g/ml sodium -

chioride).
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Figure 6-35a. Hyalella azteca Growth in Hanford Site Sediment.
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The aguatic environment is comprised of chromium, strontivm and vranium plumes and
upriver reference sites.

Fﬁgme 8-35b. Hyalella azieca Percent Survival in Hanford Site Sediment.
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The aquatic environment is comprised of chromium, strontium and uranium plumes and
upriver reference sites.
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Figure 6-36. Hilsenhoff Family Biotic Index.
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The aquatic environment is comprised of chromium and uranium plumes and uptiver reference sites.
Rock baskets were not deployed in the strontium plume.

Figure 6-37. Percent Tolerant Taxa.
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The aquatic environment is comprised of chromium and uranium plumes and upriver reference sites.
Rock baskets were not deployed in the strontium plume.
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Figure 6-38. Number of Tolerant Taxa.
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The aguatic environment is comprised of chromium and urantum plumes and upriver reference sites.
Rock baskets were not deployed in the strontium plume.

Figure 6-39. Number of Benthic Macroinvertebrate Taxza.
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The aguatic environment is comprised of chromium and uranium plumes and upriver reference sites.
Rock baskeis were not deployed in the strontium plume.
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Figure 6-40. Total Benthic Macroinvertebrate Diversity.
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The aquatic environment is comprised of chromium and uranium plumes and upriver reference sites.
" Rock baskets were not deployed in the strontium plume.

Figure 6-41. Tetal Benthic Macroinvertebrate Abundance.
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The aquatic envirenment is comprised of chromium and uranium plumes and upriver reference sites.
Rock baskets were not deployed in the strontium plume.
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Figure 6-42. Abundance of Net-Spinning Caddisflies (Frichoptera).
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The é.quatic environment 18 comprised of chromium and uranium plumes and upriver reference sites.
Rock basgkets were not deployed in the strontium plume.

Figure 6-43. Abundance of Mayfly (Ephemeroptera).
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The aquatic environment is comprised of chromium and vranium plumes and upriver reference sites.
Rock baskets were not deployed in the strontium plume.
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Figure 6-44. Number of Mayfly (Ephemeroptera) Taxa.
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The aquatic environment is comprised of chromium and uranium plumes and upriver reference sites.
Rock baskets were not deployed in the strontium plume.

Figure 6-45. Molluska Diversity.
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The aquatic environment is comprised of chromium and uranium plumes and upriver reference sites.
Rock baskets were not deployed in the strontium plume.
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Figure 6-46a. Xenopus Percent Survival in Hanford Site Pore Water.
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The aquatic environment is comprised of chromium, strontium and uraniwm plumes and upriver reference sites. The
solid line represents survival in the presence of a reference toxicant
{0% survival at 2500 mg/l 6-AN, a teratogenic chemical).

Figure 6-46b. Xenopus Percent Deformities in Hanford Site Pore Water.
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The aquatic environment is comprised of chrominm, strontium and uranium plumes and upriver reference sites. The
sclid lines represents deformities in the presence of a reference toxicant
(46% to 56% at 3.5 mg/l 6-AN, a teratogenic chemical}.
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Figure 6-46¢c. Xenopus Percent Deformities in Hanford Site Pore Water.
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The aquatic environment is comprised of chromium, strontium and urapium plumes and upriver reference
sites. The solid lines represents deformities in the presence of a reference toxicant (0% at 2500 mg/l 6-
AN, a teratogenic chemical).
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_ Figure 6-50b.

Figure 6—505. Hazard Indices for Near-Shore Bufflchead Grouped by Category.
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Hazard Indices for Near-Shore Bufflehead Grouped by Individual Sites.
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Figure 6-54a. Hazard Indices for Near-Shere Badger Grouped by Category.
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Figure 6-54b. Hazard Indices for Near-Shore Badger Grouped by Individual Site.
0 ﬂ
0.09 s
0.08— = .
‘ 0.0T:J

T 0.06
% 0.05—
. o 0.04—
0.03—

0.02—
0.01—

L]
]
]
L]
L]

3&
%:

URANIUM SIiTE 10

NR2;
CHROMIUM SITE 4/

CHROMIUM SITE 1]

BC_PILOT}*
UM SITE 10,
UM SITE 1
UM SITE 2
UM SITE 3.
UM SITE 44
UM SITE 5/=
UM SITE 6"
UM SITE 7
UM SITE 8/ "
UM SITE 9=

URANIUM SITE 1*
URANIUM SITE 2|
URANIUM SITE
URANIUM SITE
URANIUM SITE
URANIUM SITE
URANIUM SITE
URANIUM SITE
URANIUM SITE

300-2 REFERENCE/"
CHROMIUM SITE 2"
CHROMIUM SITE
CHROMIUM SITE 5
CHROMIUM SITE 6
CHROMIUM SITE 7§ ™
CHROMIUM SITE 8] *
CHROMIUM SITE 9/

STRONTIUM SITE 104"

@ STRONT
STRONT
STRONT

» STRONT
STRONT
STRONT
STRONT
STRONT
STRONT

-

...1
@

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA '
June 2007 6-108



DOE/RL-2007-21
Ecological Risk Assessment Draft A

 Figere 6-55a. Sculpin (Cottus spp.) Length Plotted by Hanford River Mile (HIRM).
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Figure 6-55b. Sculpin (Cottus spp.) Weight Plotted by Hanford River Mile (HRM).
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Figure 6-55¢. Reproductive Developmental Stage for Female Cortus spp Plotted by

Hanford River Mile (HRM). .
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Lower scores indicate less reproductively mature fish.

Figure 6-55d. Sculpin (Cotfus spp.) Liver Parasites Plotted by Hanford River Mile (HRM).
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Table 6-1a. Exposure Models for Upland Assessment Endpoints.

Trophic

Receptor Category Exposure Model
Plant Producer Ermar = Cso_,-.r
Plant BCG Producer E termat = Csott
Invertebrate General. E dermal — CM,-;
Wildlife BCG | General E prmar = Coor
Pocket Mouse ;| Herbivore Em; Cso,g szz + szam - plant
Mourning Herbivore B = Cont L oot + Cotorme 1
Dove oral soil < soil plamt * plant
Deer Mouse Cmnivore 'Eomi = gair ” sozl + C plant + Cterresm _imverichrae terrestrial _ invertebrae
Meadowlark Omnivere Egmg = 'Cmi[ soil +C plant p]ant + szasmm'_invenebmte -, tervestrial _invertebrate
iszzgc}pper Insectivore E oral — Csozf soif + Czerremmi invertebrate L terrestrial _ invertebrate
Killdeer Insectivore Eoral = Csozl -d soil + Cterresmal invertebrate -l terrestrial _ invertebrate
i Badger Carnivore Loral = C'soi.:‘ : I soil + Cwarer ' I warer + Csnml! _ narmnal ‘I small _matnmal
%Zi;}tfiled Carnivore Eoral Csozl ] soil + C '[ water + Csmah‘ micmmal 1! small _ mavmmal
Notes:

COCPCs in soil and biotic media (plants, terrestrial invertebrates and small mammals) are specific to terrestrial upland sites. It is
assumead that receptors in the highest trophic level, badger and red-tailed hawk, are able to access and drink surface water from

the river and thus represent rmulti-media expesure. Representative surface water concentrations are based on the COPC-specific
means from each operational area and from reference sites.

BCG = biota concentration guide

COPC = contarminant of potential concemn
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Table 6-1b. Exposure Models for Riparian Assessment Endpoints.

Trophic

Receptor Ca tezory Exposure Model
Plant Producer E et = Cooi
Piant BCG Producer | Egma = Coon
Invertebrate General E, .=C._.
Wildlife BCG | General E = Coot
Pocket Mouse | Herbivore oraI CsozI 1, soil +C plant -1 plant
Mouming | Herb Epi=Coytos*Coan-1
Dove erbIvoTe oral T “seil “soil ' “plam  * plant
Deer Mouse Omnivore E oral Csou‘ -1 soil +C plant i plant + Crerresmai‘ invertebrate * * rerrestriol _invertebrate
Meadowlark Omnivore Eoml Cso:i’ -1 soil +C plang ~ plan! + Cterresmd _ imvertebrate "L terrestrial _invertebrate
Grasshopper .
Mouse Insectivore E oral — Csm]’ -1 soil - Cxen-esmaf invertebraie tervestrial _invertebrate
angbll'd Insectivore E C Iwaler + Csmf soil + Cterres:rml invertebrate  * terrestril _ inversebrate
Killdeer - Insectivore E Csml -1, soil + Czemasmd _ invertebrate " £ tervestrial _invertebrate
Badger Carnivore Eora! Csozf -1 soil + Cwa.fer I waler + Csmaﬂ _ mammal I small _ mammal
Red-tailed . —
Hawk Carntvore E oral Csozl -1 soil + Cwater wal + Csmafl _ mammal I small _ mammal + Cbim’ i bird
Notes:

COPCs in soil and biotic media (plants, terrestrial invertebrates, kingbirds and small mammals}) are spemﬁc to terrestrial riparian
sites. In addition to kingbirds drinking river water, it is assumed that receptors in the highest trophic level are able to access and
drink surface water from the fiver and thus represent multi-media exposure. Representative kingbird tissue concentrations are
based on zones where kingbirds were collected.

BCG = biota concentration guide

COPC = contaminant of potential concern

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Table 6-1c. Exposure Models for Near-Shore Assessment Endpoints.

Receptor g rophic Exposure Model
ategory

Aguatic biota General | Epmy = Chuer
Water BCG General E it = Crir
Sediment biota General E, =C.;
Sediment BCG General B =C s
MyOﬁS bat Insectivore E oral — Csed 1 sed + Cbenthicw macroinvenebr;zte - benthic _ macroimvertebrate

E oral Cwater -1 warer. + Csea’ o sed + Cbenrhic macroinvertebrate { benthic_macroinvertebrate
Buffichead Invertivore - -

+ Ccla_m : I clam
Kingbird Insectivore | £, oral — Cwarer -1 water T Cbenthic_macminvertebmte 4 benthic _ macroinvertebrate
Great Blue Heron Piscivore Eora = Cwazer 2 water + benth.ié_macminveﬂebmte 1 benthic_macroinvertebrate T Jish -1 fisk
Badger Caraivore | £ =C 01 |
Red-tailed Hawk | Camivore | E, , =C, .- 4 ... +Cpy-10s

Notes: COPCs in sediment and surface water and biotic media (benthic macroinvertebrates, clams, sculpin) are specific to near-
shore sites, Considering the clam and benthic macroinvertebrate diet characteristic of bufflehead ducks, this receptor was used as

a maximally-exposed surrogate for the herbivorous mallard.
BCG = biota concentration gitide
COPC = contaminant of potential concern

Table 6-2. Mammals Collected in RCBRA Sampling

Campaign.

Common Name Species Name ,;/:; t(;i
Califormia vole Microtus montanus 0.3
Bushy-tailed woodrat Neotoma cinerea 0.3
House mouse Mus musculus 0.3
Deer mouse Peromyscus maniculatus 52.8
Great Easin pocket mouse Perognathus parvus 42.2
Westem harvest mouse Reithrodontomys megalotus 44

Risk Assessment Report for the 100 Avea and 300 Area Component of the RCBRA
June 2007
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Table 6-3. Kingbird Nest Success.

Total nests identified 41
Nests predated by crows and ravens * 12
Nests abandoned ® 12
Occupied 4
Nests from which fledglings collected ¢ 9
Percent nests successfully harvested 21%

* Eggs are missing or shells are broken open and no juvenile birds are observed,
chorionic membrane attached to shell.

® Eggs are present but no adults defending nest site
© Birds tending nest and defending territory but no eggs or chicks are present
4 Fledglings collected for tissue analyses

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
June 2007 : 6-114
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Table 6-4. Lines of Evidence for Terrestrial Assessment Endpoints. (3 Pages)

A=
Assessneint . . ) .
Endpoint Attributes Terrestrial Hypotheses g Conciusions
While plant hazard indices are elevated, they are uniformly distributed
Literature values Mean wasie/operational site soil across terresirial site types, are not statistically different among sites, and
for survival, contaminant concenirations are not I o | dre primarily the result of constituents normaliy present in soil,
growth, or greater than soil benchmarks 7 | indicating that literature-extrapolated risks to plants are based on
reproduction relative to reference sites constituents present at background levels and are unrelated to Hanford
Site operations
. . . Riparian sites had the highest diversity richness and cover among all
Waste/operational site species ) . . T . Lo
S L S sites, had special status species were identified at operational riparian
Diversity and diversity and population abundance . A \ i .
o ~ ‘ . sites, and did not differ significantly between operational and reference
abundance from are nol less than at reference sites Med S M )
) areas. Overall, diversity, species richness and total cover at upland
plant surveys and do not decrease along an . . . L B
i increasing contamination eracient {remediated backfilled and native soil) and riparian terrestrial sites are
Plants g & not significantly different than at corresponding reference sites.
Mean waste/operational site tissue
. containi soncentrati re n _ - _ . .
Measured tissue aminant concen 1at101_15 are not : There were no statistically significant correlations between contaminants
. greater than at reference sitesand do | NA [ . 07" . :
concentrations ) ) . in plants and soil across all sifes.
not increase along an increasing
contamination gradient
Mes erational si . . .
. , ean waste/opera ona site There were no differences in Sandberg’s bluegrass among terrestrial
Survival, growth survival and growth is not less than . . . ) X L
.= - 7 . sites. However, issues with laboratory record-keeping cast the validity of
from toxicity at reference sites and does not High . : . . .
o X : these results in question and these results will not be used in making
testing decrease along an increasing . : b
T . conclusions of risk to terrestrial plants.
contamination gradient
. ) . . While soil invertebrate hazard indices are elevated above one, they are
Literature values Mean waste/operational sile soil A . . L i
. . . L ) not statistically different among sites and are primarily the result of
31 for survival, contanunant concentrations are not . . ] . . .
Soil biota , . : Low | exceeding benchmmarks for constituents normally present in soil. This
growth or greater than soil benchmarks I T . 7 . .
; . . indicates that literature-extrapolated visks to soil invertebrates are not
reproduction relative to reference sites .

related to Hanford Site operations.
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Table 6-4. Lines of Evidence for Terrestrial Assessment Endpoints. (3 Pages)

et
: : =
. &b : .
AE:::;T&T Attributes Terrestrial Hypotheses g Cenclusions
Waste/operational site specics Soil biota diversity and abundance estimates are compromised because,
Diversity and diversi pan dpo ulationpabun dance given insufficient biomass, additional invertebrates (primarily beetles)
abun dartls((:: from are 0o tti;ss thle)mpat reference sites Med | Were hand collected, thus biasing estimates of relative abundance as
tfall tra and do not decrease alona an represented by passive collection in pitfall iraps. Consequently, this line
p ps increasin contaminationg radient of evidence will not be used to make conclusions of risk to soil
£ g invertebrates,
Mean waste/operational site tissue
Measured tissue 0?2;?;?1&1;111: ;ogizﬁglféoﬁfezrznzoéo NA There were no statistically significant correlations between contaminants
concentrations ﬁot increase along an increasing in so0il biota and soil across all sites.
contamination gradient
IS\/Ieap ;a;rtgol;sraaoiaggii ss than Nematode survival in riparian soils was significantly lower than survival
Survival from wviy Erowin 15 . in upland soils but there were no differences between waste/operational
. . at reference sites and does not High 1 up . P .
toxicily testing decrease along an increasin site and reference site survival, indicating that soil invertebrates are not
contaminationggra Fent & adversely affected by contamination from Hanford Site operations.
Literature values Modeled exposure was compared to literature-based toxicity reference
. Dietary exposure modeled from values for herbivores (inourning dove, pocket mouse), omnivores
for survival Y eXpo: . ; :
Middle cowih or ’ waste/operational sites is not greater {meadowlark, deer mouse) and insectivores (killdeer, grasshopper
trophic-level rge roduction than toxicity reference values Low | mouse). Hazard indices for all receptors were not statistically
species colzn are d] (t)o relative to exposure modeled from significantly higher between upland waste and riparian operational sites
mo dg led exposure reference sites and paired reference sites, indicating that modeled exposure and
P associated potential risks are unrelated to Hanford Site operations.
Mean tissue contaminant ' _
concentrations at waste/operational There were no statistically signifi_cant correlations between contaminants
Measured tissue sites are not greater than at Med in soil and small mammal liver/kidney, small mammal carcass and

concentrations

reference sites and do not increase
along an increasing contamination
gradient

kingbird tissues across terrestrial sites.

Tissue effects levels were not exceeded in operational soils.
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Table 6-4. Lines of Evidence for Terrestrial Assessment Endpoints, (3 Pages)

st
|
AEssessn?ent Attributes Terrestrial Hypotheses '?:3” Conclusions
ndpoint 3
Small mammal population characteristics such as relative population
abundance and total numbers trapped differed significantly among sites
in only a few instances and these differences are likely hased on aspecty
of the plant community. For example, although heavy metals were most
Balanced gender Relative population abundance, elevated in riparian areas, which would be expected to depress
ratios, juvenile reproduction rates, equality of abundance and reproductive output, the riparian operational soils had the
recruitment, gender ratios and juvenile richest plant communities and highest numbers of mammals captured
relative abundance | recruitment at waste/operational Med | and significantly higher proportions of reproductively active females.
from small sites is not less than at references And although small mammal gender ratios deviated from equality, with
mammal field, and does not decrease along an more males than females captured at all sites, there were no significant
studies increasing contamination gradient differences in the ratio of females to males among waste/operational sites
and reference sites, These observations suggest that aspects of small
mammal populations, such as inequities in gender ratio, and differences
in parameters among sites cannot be attributed to past Hanford Site
operational releases,
Hazard indices for red-tailed hawks consuming soil, surface water and
small mammals and birds are below one suggesting low potential for
risk. In addition, HIs are not statistically significantly higher at upland
Literature values . waste and riparian operational sites relative to paired reference sites.
. for survival Dietary exposure modeled from This indicates that modeled exposure to red-lailed hawks from
Carnivorous growth or ’ waste/operational sites is not greater waste/operational sites is associated with de minimus risk,
birds and reproduction than toxicity reference values Low HI o L L
mammals relative to exposure modeled from Ts for the bacl‘gel are ab_ove. one and basgd primatily on tha}hum in the
compared to reference sites diet. The thallium TRV is highly uncertain because few toxicological
modeled exposure data exist; it is therefore extremely conservative, In addition, badger Hls
at operational and waste sites are not significantly different from paired
reference sites. This indicates that modeled exposure to badger and
associated potential risks are not related to Hanford Site operations.

Low =lhypothesis has low weight
Med = hypothesis has medium weight
High = hypothesis has high weight

NA = Not applicable to the endpoint in question given dearth of information linking measured tissue concentration to effects on that endpoint.
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Table 6-5. RCBRA Clam Histopathology and Clinical Condition Resuits.

Corbicula Endpoint Significant*
Clinical condition: gaping, tissue condition precludes histology No
Digestive ibular epithelial cell height: indication of active metabolism and No
ingestion
Digestive tubular epithelial cell shedding: loss of digestive tubular epithelial cells Yes, h igher at
operational areas

Digestive System Hemocytosis: an inflammatory response typically found around No
the conducting tubules of the digestive gland
AbSOrptive cells vacuolation: vacuoles observed in epithelial absorptive celis of the

. No
digestive tubules
Reproductive system ovary condition assessed to indicate normal vitellogenic
oocytes within follicles and to indicate abnormal appsaring oocytes with ruptured No
or fused membranes (syncytium)
Commective tissue hemocytosis: indicates the degree of accumulation of hemocytes No
in connective tissues _
Mantle epithelium tissue was evaluated and scored as normal, or with focal to
multifocal necrosis and loss of mantle epithelium, or as extensive necrosis with logs No
of mantle epithelium
Gills - Epithelial cell shedding: indicates the loss of gill epithelial cells No
Gill hemocytosis: an inflammatory response in clam gills. No -
Gills — Larvae: indicates the presence and condition of larvae brooding in ciam gill No
tissue _
Kidney: rated as normal or with focal loss or necrosis of kidney epithelial cells or No
focal necrosis of kidney cells with hemocytosis
Adductor muscle lesions No
Foot musculature and epithelium lesions No
Nerves/ganglia lesions _ No
Gender: female, male, or hermaphrodite NA
Stage of development of reproductive follicles and tubules No
Maximum anterior-posterior shell length No
Hyaline degenerate foilicles: reproductive follicles that may represent fusion and N

. . . 0

degeneration of nuclear material from unspawned reproductive products
Number of reproductive system follicle cysts -- a fibrous reaction around and Yes, higher at
within reproductive follicles reference areas
Reproductive System Necrotic Ducts (count) No

* Significant difference (alpha = 0.05) between operational and reference site observations. Sample size
ranged from 132 observations (kidney) and between and 231 to 235 observations for all other measures

NA = not applicable

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA
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Table 6-6a. Aquatic Benthic Macroinvertebrate Community Metrics for Reference Site Stations.

ATTRIBUTES

' e | | 7

Ref 11 Ref13 | Refl14 | Ref16 | Ref300-1 Ref 300-

Total Invertebrate Abundance 104 671 628 410 386 314 335
Number of Invertebrate Taxa 26 25 19 12 28 28 36
Total Diversity (H) 3.55 295 2.04 2.29 3.54 2.98 3.1
Number of Molluska Taxa 7 6 4 2 8 8 8
Abundance of Molluska Taxa 14 16.8 12.6 13 80.2 31.3 10.8
Number of Rare Molluska Taxa 1 1 | 0 1 1 |
Molluska Diversity (H) 1.88 1.40 0.66 0.21 0.96 0.90 1.64
Abundance of Crustacea 47 226.2 2.6 18.1 85.7 15.3 23
Number of Crustacea Taxa 6 7 3 4 5 3 A
Abundance of Ephemeroptera 5 2 18 6 11 16 34
Number of Ephemoptera Taxa 3 2 3 ) 4 4 4
Abundance of Trichoptera 1 211 220 63 73 120 104
Number of Trichopteran Taxa 3 -+ 4 - R 6 8
Abundance of Net-Spinners (Hydropsychidae) 0.3 197 196 27 71 92 82
Abundance of Midges 14 101 349 240 57 125 143
Number of tolerant taxa 17 14 9 12 19 18 38
Tolerant taxa (%) 63 66 14 20 59 22 37

JUDWISSISSY WSTY [BINT0[007]

Vv yeiq
12-L002-Td4/90d



LOOT dunf

VYGOH 2yl fo wauoduio)) pay (§ pup valy (] 241 40f 140daY 1aWSSISSY YSIY

0T1-9

Table 6-6b. Aquatic Benthic Macroinvertebrate Community Metrics for Chromium Plume Stations.

ATTRIBUTES

Cré6

Crl0

Hilsenhoff Index

otl r Abundane

Number of Invertebrate Taxa 28 24 27 17 30 23 20 19 20
Total Diversity (H) 1.82 | 1.54 | 2.07 1.68 1.99 251 1.73 1.99 2.05
Number of Molluska Taxa 7 T 5 2 p 3 6 3 5
Abundance of Molluska Taxa 77 5.6 16.3 8.3 10 129.6 108.1 288.7 229.6
Number of Rare Molluska Taxa 0 0 | 0 1 0 2 1 1
Molluska Diversity (H) 1.79 | 1.86 | 1.27 0.16 1.75 0.13 1.17 0.68 0.84
Abundance of Crustacea 337 1.1 42.4 2.3 20 7.6 0 0.7 16
Number of Crustacea Taxa 5 6 6 2 5 4 0 1 2
Abundance of Ephemeroptera 2 0.3 3 24 6 13 0 75 121
Number of Ephemoptera Taxa 2 1 3 4 5 3 3 3 3
Abundance of Trichoptera 33 24 62 974 31 566 1923 2933 3080
Number of Trichopteran Taxa 6 3 5 4 5 6 5 6 5
Abundance of Net-Spinners (Hydropsychidae) 14 23 49 901 24 426 1845 2835 2931
Abundance of Midges 387 203 454 1685 193 554 3219 3367 3655
Number of tolerant taxa 22 18 22 18 10 20 23 15 18
Tolerant taxa (%) 37 43 46 47 20 32 27 44 49
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Table 6-6¢c. Aquatic Benthic Macroinvertebrate Community Metrics for Uranium Plume Stations.

Total Invertebrate Abundance

Number of Invertebrate Taxa 27 34 34 20 35 38 29 30 30 33
Total Diversity (H) 3.13 | 3.34 294 | 246 | 2.7 | 254 | 2.79 3.11 28 | 341
Number of Molluska Taxa 10 12 18 1 6 8 4 1 9 8
Abundance of Molluska Taxa 844 | 1092 | 1036 | 103 | 141 | 6.6 | 456 | 1859 | 21.8 | 40.0
Number of Rare Molluska Taxa 2 2 2 0 1 2 2 1 2 2
Molluska Diversity (H) 1.59 1.44 1.10 | 000 | L29 | 1.72 | 0.67 0.85 1.23 | 0.90
Abundance of Crustacea 203 | 66.3 2 07 || 226 | 13.6: | 49 25.6 48 28
Number of Crustacea Taxa 5 5 5 1 5 5 3 5 5 6
Abundance of Ephemeroptera 18 27 37 168 74 67 212 31 39 20
Number of Ephemoptera Taxa 1 1 5 6 5 5 7 3 2 3
Abundance of Trichoptera 29 28 216 368 94 66 515 39 40 41
Number of Trichopteran Taxa 5 7 8 5 9 8 7 8 6 7|
Abundance of Net-Spinners (Hydropsychidae) | 18 24 189 346 57 43 469 26 28 31
Abundance of Midges 158 133 202 370 | 254 | 230 | 437 62 181 84
Number of tolerant taxa 19 16 17 16 7 18 13 10 7 11
Tolerant taxa (%) 41 13 7 17 25 17 44 15 29 27
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Table 6-7. RCBRA Sculpin Histopathology and Clinical Condition Results.

Cottus Endpoint Significant*®
Fish length No
Fish weight No

Number of encysted parasites in gill tissue

Yes, higher at reference areas

Number of encysted parasites (digenetic trematode) in kidney

Yes, higher at reference areas

Number of liver granulomas (inflammation)

Yes, higher at operational areas

Number of fish liver parasites

Yes, higher at operational areas

Number of muscle granulomas (trematode metacercaria)

Yes, higher at operational areas

Peritoneal cavity — number of protozoan granulomas No
Fish reproductive stage Yes, lower at reference areas
Clubbing and hyperplasia of fish gills No
Storage fat vacuoles in fish liver No
Reproductive system — gender No
Infiltration of connective tissues by lymphocytes No
Sloughing of tubular epithelial cells of the kidney No
Coagulation of cells in fish liver No
Osteitis (inflammation of bone cells) in fish No
Chondritis (inflammation of cartilage) in fish No
Endothelialitis (inflammation of the arteries or veins) No

* Significant difference (alpha = 0.05) between operational and reference site observations. Sample size
ranged from 54 (reproductive developmental stage) to 114 - 140 observations for all other measures

Risk Assessment Report for the 100 Area and 300 Area Component of the RCBRA

June 2007
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Table 6-8. Lines of Evidence for Aquatic Assessment Endpoints. (4 Pages)

along an increasing contamination
gradient

+2
=]
Assessment . . b0 .
Endpoint Attributes Aguatic Hypotheses § Conclusions
. Mean operational site survival and Survival was not a measurement endpoint for pakchoi grown
Survival, growth from g . . . . - :
—— e = growth is not less than at reference sites | ... . | in sediments. Biomass was not significantly different
L LATiLD SGCUILIICLIL LUALCILY naign - . el
testin and does not decrease along an among chromium, strontium and uranium plume areas and
E increasing contamination gradient reference sites, suggesting no potential risk to plants,
- L ; Hlg for aquatic (using pore water) and sediment biota are no
. Mean operational site water and H s for aquatic (using pore water) an eeduﬂen.t biota are not
. . Literature values for . . . . statistically significantly higher between aquatic operational
Benthic macro- . sediment contaminant concentrations . ; S A .
. ) survival, growth, or ) . Low | and reference sites, suggesting that potential risks to benthic
invertebrates 5 are not greater than benchmarks relative . . 8 i
reproduction . macroinvertebrates are not related to Hanford Site
to reference sites .
operations
Operational site species diversity and Molluska taxa were studied in particular detail considering
Diversity and population abundance are not less than the presence of special status species occurring in the
abundance from rock | at reference sites and do not decrease Med | Hanford Reach. Molluska diversity and total taxa were ot
baskets along an increasing contamination significantly different among sites; the number of rare taxa
gradient was significantly greater in stations from the uranium area.
Clam survival was gignificantly lower in the chromium
Mean operational site survival is not plume stations. However, a comprehensive assessment of
T less than at reference sites and does not survival relative to contaminant concentrations in all aquatic
Clam survival in situ . . Med e , . : .
decrease along an increasing media did not reveal significant relationships between
contamination gradient contaminant concentrations and survival; survival was most
highly correlated with sediment particle size.
Of the 21 histopathology endpoints measured in clams, one
. g . i ithelial sheddi significant] i
Operational site histopathological endp qmt (ep lﬂ.le al shedding) was sig jeantly gre?,ter m
. , aquatic operational areas and one (reproductive follicle
anomalies are not greater than at cysts) was greater in aquatic reference areas, The remainin
Clam histopathology | reference sites and do not increase High Y & 4 ‘ - &

19 endpoints did not differ significantly between operational
and reference areas. These findings do not suggest that past
Hanford Site releases resulted in adverse effects in clams
inhabiting the Hanford Reach.
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Table 6-8. Lines of Evidence for Aquatic Assessment Endpoints, (4 Pages)

-
=
Assessment . . .
Ssessm Attributes Aquatic Hypotheses ] Conclusions
Endpoint =
There were not trends in increased contamination in clam
. L associated with operational areas versus those in reference
Mean operational site tissue locations.
Measured tissue contaminant concentrations are not ) ) .
sured ! greater than at reference sites and do NA Tlssu_e effect levels were exc?eded only for. mercury in clam
concentrations not increase along an increasing soft tissues and for seleniym in other benthic
contamination gradient macrmqvertebrates, exceedances for both COPCs occurred
in locations upstream and downstream of Hanford
operations.
Pore water was not toxic with regard to Ceriodaphnia
. . . . rvival and ducti . Hyalella had signi ‘
Mean operational site survival and swrvival and repro uct1v§ output. Hyualella had s gmﬁcs.mtly
. : . lower survival and growth in sediments from the chromium
Survival and growth growth is not less than at reference sites . : )
e ) High | plume. However, depressed growth and survival were not
from toxicity testing and does not decrease along an - : . . .
L . . correlated with any contaminants in aquatic media,
increasing contamination gradient . L i .
suggesting that potential risks to benthic macroinvertebrates
are not related to Hanford Site operations.
Mean operauonal mte_ tl.s sue Amphibians were targeted for collection in this assessment
. contaminant concentrations are not . . .
Measured tissue -y . but field efforts were unsuccessful in gathering animals for
. greater than at reference sites and do Med o o
concentrations . . . analyses. This line of evidence was consequently
not increase along an increasing ) ) . i
N . unavailable for use in an assessment of risk to amphibians,
contamination gradient
Based on average results per site, survival in pore water
Amphibians fr_om chromium and strontium plume stations is s_lightly yet
. . . significantly reduced for Xenopus embryos mean survival in
. Mean operational gite survival and o . . o
Survival and growth owth is not less than at reference sites reference, chromium and strontium pore water is 99.7%,
based on toxicity Er High | 98% and 97%, respectively. There were no differences in

testing

and does not decrease along an
increasing contamination gradient

deformities among the sites but growth was statistically
significantly reduced in pore water from the strontivm plume
stations. It is important to note that while these slight
differences were statistically significant.
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Table 6-8. Lines of Evidence for Aguatic Assessment Fndpoints. (4 Pages)

-
Assessment . . 5
Endpoint Attributes Aguatic Hypotheses g Conclusions
Hls for kingbirds and buffleheads ingesting water, sediment,
clams and benthic macroinveriebrates are not different
among aquatic operational sites and reference sites. Hls for
Literature values for Di deled great blue heron ingesiing tish were signiticantly higher at
Consumers survival, growth, or tetary ex;lmlsure‘ modeled from reference sites. This indicates that modeled exposure to
(invertivores, reproduction Ope‘ra‘tmna sites 1s not greater‘ than Low | invertivorous and piscivorous birds and associated potential
s . . toxicity reference values relative to O TR TP BRI T P 1 EO T R
plbclvorcs) compared to modeied . risks aie not related to Hanford Siie operatioiis,
. exposure modeled from reference sites L. . . . .
exposure His for bats are significantly higher in aquatic operational
; sites and the paired reference sites. This indicates that
modeled exposure to myotis bats and associated potential
risks could be related to Hanford Site operations.
4 There were no {rends in increased contamination in fish
Mean operational siie tissue associated with operational areas versus those in reference
. contaminant concentrations are not locations.
Measured tissue ) “th o ) ) )
concentrations greater than at referenf,e sites and do Med | Tissue effect levels were exceeded for cadmium, chromium
not nerease along an increasmg and selenium in fish tissues in locations both upstream and
contamination gradient downstream of Hanford operations; the silver effect level
was exceeded in one sample near the 100 N area.
Operational site histopathological Observations re_gardmg_orggn systems likely to be affected
. S by heavy-metal contamination indicate that statistically
anomalies are not greater than at significant differences occur in both operational (liver) and
Fish histopathology reference sites and do not increase High | ' B ' b v

along an increasing contamination
gradient

reference (kidney, gill) areas. There is no clear indication of
an impact of past Hanford Site operational releases on fish
histopathology.
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Table 6-8. Lines of Evidence for Aguatic Assessment Endpeoints. (4 Pages)

~uad
=
. oo <
Assessm.ent Attributes Aquatic Hypotheses S Conclusions
Endpoeint t3
Reproductive output in fish is associated with size, with
. . larger fish representing more sexually-mature and
Relative population abundance, aTg ! rep & Thore Y
. . reproductively capable individuals. There were no
reproduction rates, equality of gender . . , C
Balanced gender . X ) . differences in sculpin weight or length between those
C. . ratios and juvenile recruitment at . : . i .
ratios, juvenile . . collected in operational areas relative to reference sites.
waste/operational sites is not less than Med

recruittment, relative
abundance

at references and does not decrease
along an increasing contamination
gradient

Reproductive output would be lower for less sexually-
mature fish. On this basis, fish in operational areas are
expected to be at least as prolific as fish in reference areas
because the former represent a life stage with greater
reproductive potential,

JUSWISSISSY YST [€I150]097

Low = hypothesis has low weight
Med = hypothesis has medium weight
High = hypothesis has high weight

NA = Not applicable to the endpoint in question given dearth of information linking measured tissue concentration to effects on that endpoint,
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Table 6-9. Qualitative Uncertainty Analysis for Terrestrial Assessment Endpoints. (7 Pages)

=
=
Assessment . . k] .
Endpoint Afttribites Terrestrial Hypotheses é Conclusions
Use of Iiterature toxicity reference values involves uncertainty in the
extrapolation from dose response in test organisms to species occurring
onsite based on;
#  Test conditions (e.g., temperature, hurnidity)
¢ Jaboratory toxicity studies are typicatly focused on a single
. ) . . i § itions i field typically invol
Literature values Mean waste/operational site soil contaminant Wl.leref_j‘q conditions in the field typically involve
. . . contaminant mixtures
Plants for survival, contaminant concentrations are not Low
growth, or greater than soil benchmarks e  Bioavailability (laboratory studies typically represent maximum
reproduction relative to reference sites bioavailability whereas conditions in the field, such as weathering
' and sorption decrease bioavailability over time)
o  Toxic form (valence, etc.)
= Relatively short-term laboratory exposure compared to chronic
exposure to contaminants in the field
Similarity in toxic response
Although plant sampling was timed to represent the floral communities
Waste/operational site species typical of investigation areas, plant diversity and abundance surveys are
Diversity and diversity and population abundance based on a snap shot in time and subject to environmental vagaries (e.g.,
abundance from are not less than at reference sites Med | variable precipitation) affecting the community at the time it was

plant surveys

and do not decrease along an
increasing contamination gradient

recorded.

Relative to perennial shrubs, it is expected thal annual species will be
more affected by seasonal variation,
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Table 6-9. Qualitative Uncertainty Analysis for Terrestrial Assessment Endpoints. (7 Pages)

Assessment
Endpoint

Attributes

Terrestrial Hypotheses

Weight

Conclusions

Measured tissue
concentrations

Mean waste/operational site tissue
contaminant concentrations are not
greater than at reference sites and
do not increase along an increasing
contamination gradient

NA

Tissue concentrations in plants are subject to;

e  Analytical measurement uncertainties (e.g., detection limits are
typically elevated in tissues because of matrix interferences),

e  Whether above-ground vegefative material represents contaminant
concenlrations in all plant matrices/compartments (e.g., rools,
seeds)

s  Whether contaminant concentration in the iwo dominant species
represents all plant species in investigation areas

Survival, growth
from toxicity
testing

Mean waste/operational site
survival and growth is not less than
at reference sites and does not
decrease along an increasing
contamination gradient

High

e An ecologically relevant test species, Sandberg’s bluegrass, was
chosen to minimize uncertainty in exirapolating effects from plant
bioassays to Hanford Site flora. Howevet, laboratory
methodological issues preclude making inferences from the
Sandberg’s bluegrass bioassay results.

Soil biota

Literature values
for survival,
growth or
reproduction

Mean waste/operational site soil
contaminant concentrations are not
greater than soil benchmarks
relative to reference sites

Low

Use of literature toxicity reference values involves uncertainty in the
extrapolation from dose response in test organisms to species occurring
onsite based on:

s  Test conditions (e.g., temperature, humidity)

e Laboratory toxicity studies are typically focused on a single
contaminant whereas conditions in the field typically involve
contaminant mixtures

s Bioavailability (laboratory studies typically represent maximum
bioavailability whereas conditions in the field, such as weathering
and sorption decrease bioavailability over time)

»  Relatively short-term laboratory exposure compared to chronic
exposure to contaminants in the field

o  Similarity in toxic response
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Table 6-9. Qualitative Uncertainty Analysis for Terrestrial Assessment Fndpoints. (7 Pages)

Jui
=
Assessment . aw T L9 i
Endpoint Attributes Terresirial Hypotheses g Conclusions
Soil biota diversily and abundance estimates are subject to the following
unveriainiies:
& ‘Waste/operational site species e  Ground-dwelling invertebrates caught in pitfall traps or handpicked
Diversity and diversity and population abundance are representative of the invertebrates eaten by all Hanford-Site
abundance from are not less than at reference sites Med invertebrate consuming predators (including aerial insectivores)
pitfall traps and do not decrease along an Gi insufficient bi ollected . dioati
increasing contamination gradient © lV.el.l ll'lSll. 1cient biomass collected at SOI.TIG H'}Ve? lgﬂ; 10N areas,
additional invertebrates were collected (primarily becties) by hand
picking them from the soil surface, biasing estimates of relative
abundance a8 represented by passive collection in pitfall cans.
Tigsue concentrations in soil biola are subject to:
¢  Analytical measurement uncertainties (e.g., detection limits are
Mean waste/operational site tissue typically elevated in tissues because of matrix intetferences).
Measured tissue contaminant concentrations are not e Pitfall-collected invertebrate tissues representing contaminant
concentrations greater than at reference sites and NA concentrations in all invertebrate matrices/compartments (e.g.,
do not increase along an increasing flying insects) at investigation areas
contamination gradient
e  Considering the mobility of receptors, whether pitfall-collected
invertebrate tissues represent contaminant concentrations for
organisms within investigation areas (versus offsite organisms).
Nematode survival uncertainties include:
] ] e  Relatively short-term laboratory exposure (24-ht) of test animals
Meap waste/ operatlo'nal site extrapolated to site invertebrates chronically exposed to
Survival from survival and gll'owth is not less than _ contaminants
at reference sites and does not High

toxicily testing

decrease along an increasing
contamination gradient

Relative sensitivity of assessing COPC effects using survivai as the
test endpoint

Extent io which nematodes are represeniaiive of inveriebrates in
upland soils.
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Table 6-9. Qualitative Uncertainty Analysis for Terrestrial Assessment Endpoints. (7 Pages)

St
- h=
=1 .
Assessn!ent Attributes Terrestrial Hypotheses K] Conclusions
Endpoint : = .
Use of literature toxicity reference values involves uncertainty in the
extrapolation from test organisms to species occurring onsite based on:
e Test conditions (e.g., method of contaminant delivery such as oral
mtubation or via gavage compared fo ingestion of contaminated
media ongite)
e  Bioavailability of contaminant (laboratory siudies typically
represent maximum bioavailability) relative to site-specific
i bioavailabili
Iﬁ)ltera:uire \Ialues Dietary exposure modeled from el
Middle of Stlhv vah waste/operational sites is not e Laboratory toxicity studies are fypically focused on a single
trophic-level Erowtl o1 greater than toxicity reference Low contaminant whereas conditions in the field typically involve
: reproduction . . . _
species values relative to exposure modeled contaminant mixtures

compared to
modeled exposure

from reference sites

Relatively short-term laboratory exposure compared to chronic
exposure to contaminants in the field

Similarity in toxic response

Uncertainties associated with modeled exposure include

Measuring media (tissue, soil} concentrations

Extent to which modeled intake for representative receptors reflects
actual intake for organisms onsite.
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Table 6-9. Qualitative Uncertainty Analysis for Terrestrial Assessment Endpoints. (7 Pages)

4
]
Assessment &b
. Attributes Terresirial Hypotheses i nclusi
Endpoint _ yp g Conclusions
Tissue concentrations in small mammals are subject to:
o  Analytical measurement uncertainties (e.g., detection limits are
typically elevated in tissues because of matrix interferences),
Mean tissue contantinant e  Considering the mobility of small mammals, whether tissues of
concentrations at waste/operational trapped animals represent contaminant concenirations for
Measured tissue sites are nof greater than at Med organisms within investigation areas {versus offsite organisms).
. . . 2
concentrations reference sites and do not increase

along an increasing contamination
gradient

e  Whether trapped small mammals (primarily deer mice and pocket
titice) represent contaminant concentrations in all small mammals at

investigation areas,

Uncertainties associated with measured exposure include

e  Tissue effects concentrations based on potentially dissimilar species
from those occurring ongite
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Table 6-9. Qualitative Uncertainty Analysis for Terrestrial Assessment Endpoints. (7 Pages)

i
=
Assessm-ent Attributes Terresirial Hypotheses ‘%ﬂ Conclusions
Eandpoint =
Small mammal field studies were based on a snap shot in time and are
subject to environmental vagaries (e.g., variable precipitation) affecting
the community at the time of data collection.
Another uncertainty is the extent to which inferences can be made from
mammal field data for other middle trophic representatives (e.g., birds),
Bg}anc;: d ger_lder Relative popul_atwn abun_dance, Heavy nest predation by crows and ravens limited the amount of
ralios, juvenile rep. roductl_on rates, equayhty of fledgling tissues that could be obtained for contaminant analyses and
recrl%liment, gende.:r ratios and juvenile . there are uncertainties in the applicability of extrapolating data from a
relative abundance recruttment at waste/operational Med few locations to the entire Hanford Reach. The following uncertainties
from small sites is not less than at references also exist with regard to kingbird tissues:
mammal field and does not decrease along an '
studies increasing contamination gradient o  Considering the mobility of adult kingbirds, uncertainty in whether

invertebrate prey brought to nestlings (as represented by nestling
crops) reflects contaminant concentrations for prey within
investigation areas (versus offsite organisms).

- e Collected nestling tissue represents comtaminant concentrations in

all birds at riparian investigation areas.
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Table 6-9. Qualitative Uncertainty Analysis for Terrestrial Assessment Endpoints. (7 Pages)

Assessment
Endpoint

Attributes

Terrestrial Hypotheses

Weight

Conclusions

Carnivorous
birds and
maminals

Literature values
for survival,
growth or
reproduction
compared to
modeled exposure

Dietary exposure modeled from
waste/operational sites is not
greater than toxicity reference
values relative to exposure modeled
from reference sites

Low

Use of literature toxicity reference values involves uncertainty in the

extrapolation from test organisms to species occurring onsite based on:

Test conditions (e.g., method of contaminant delivery such as oral
intubation or via gavage compared o ingestion of contaminated
media onsite)

Bioavailability of contaminant (laboratory studies typically
represent maximum bioavailability) relative to site-specific
bioavailability

Laboratory toxicity studies are typically focused on a single
contaminant whereas conditions in the field typically involve
contaminant mixiures

Relatively short-term laboratory exposure compared to chronic
exposure o contaminants in the field

Similarity in toxic response

Uncertainties associated with modeled exposure include

Measuring media (tissue, soil) concentrations

Extent to which modeled intake for representative receptors reflects

actual intake for organisms ongite.

Hls for the badger are based primarily on thallium in the diet, The

thallium TRV is highly uncertain because few toxicological data exist; it

i8 therefore extremely conservative.

Low =hypothesis has low weight
Med = hypothesis has medium weight
High = hypothesis has high weight
NA  =Not applicable to the cndpoint in question given dearth of information linking measured tissue concentration to cffects on that cadpoint.
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Table 6-10. Qualitative Uneertainty Analysis for Aquatic Near-Shore Assessment Endpoints. (6 Pages)

e
= .
: . &n . )
Assessm.ent Attributes Aquatic Hypotheses = Conclusions
Endpoint =
An ecologically relevant test species, Pakchoi (member of the
Mean operational site survival and Brassicaceae family along with Hanford Site threatened and
. growth is not less than at reference endangered plants such as persistantsepal yellowcress) was chosen to
Survival, growth from . . .S o . .
Plants gy . sites and does not decrease along High | minimize uncertainty in extrapolating effects from sediment plant
toxicity testing . . . . s : . .
an increasing contamination bioassays to Hanford Site flora. While these species are in the same
gradient family, they may have sensitivily ditferences to COPCs evaluated in
the sediment bioassays .
Use of literature toxicity reference values involves uncertainty in the
extrapolation from dose response in test organisms to species
occurring onsite based on:
¢ Test conditions (e.g., temperature, humidity)
Mean operational site water and e Laboratory toxicity studies.are typically focused on a single
" Literature values for sediment contaminant contaminant whereas conditions in the field typically involve
Benthic macro- survival, growth, or concentrations are not greater than | Low contaminant mxtures

inveriebrates

repraduction

benchmarks relative to reference
sites

@ Bioavailability (laboratory studies typically represent maximum
bioavailability whereas conditions in the field, such as
weathering and sorption decrease bicavailability over time)

s  Relatively shoil-term laboratory exposure compared to chronic
exposure to contaminants in the field

¢  Similarity in toxic response
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Table 6-10. Qualitative Uncertainty Analysis for Aquatic Near-Shore Assessment Endpoints. (6 Pages)

Assessment
Endpeint

along an increasing contamination
gradient

<
£
. . e .
Attributes Aguatic Hypotheses ] Conclusions
=3
Aquatic macroinvertebrate diversity and abundance estimates are
subject to the following uncertainties:
Operational site species diversity »  Whether invertebrates colonizing rock baskets are representative
Diversity and and population abundance are not of the invertebrates living in the river bed of the Hanford Reach
abundance from rock less than at reference sites and do Med T ) o .
baskets not decrease along an increasing ®  Rock baskeis also favor species associated with rocky substrates
contamination gradient rather than burrowing species, which cannot colonize the rock
surfaces. Burrowing species more typical of sandy substrates
will be underrepresented. Rock baskets also reflect water
column, rather than sediment-related, effects,

Clam tube survival may be subject to the following uncertainties:

e Whether conditions within the tube are representative of
conditions experienced by clams in the sediments and
gravel/cobble of the river bed

Mean operational site survival is ) )
) s . A not less than at refel'ence Sites and ° Confoundlng effects Such as “ﬂoatlng” tubeS I,hat may have
Clam survival in sifu does not decrease along an Med caused excessive mortality due to starvation of the animals
increasing contamination gradient becuause these filter feeders were suspended oo far above the
river bed

e  Whether clam tube survival is affected by contaminants and/or
by health of other clams in tube (e.g., a parasitized or diseased
clam may affect other clams in tube) .

Clam histopathology may be subject to the following uncertainiies:

Op erahpnal sile hlstopathologlcgl e  Observer biases in recording subjective levels of impairment
anomalies are not greafer than at (however, data recording/oversight by single observer and blind
Clam histopathology reference sites and do not increase | High y 5 L DY SIng © OBt

reading of slides helps minimize this potential uncertainty)

Histopathological endpoints recorded are diagnostic of tissue
anomalies affecting fitness of organisms in the field.
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Table 6-10. Qualitative Uncertainty Analysis for Aquatic Near-Shore Assessment Endpoints, (6 Pages)

it
5

Assess“fent Attribufes Aquatic Hypotheses 'S Conclusions
Endpoint =

Aquatic macroinvertebrate measured tissue concentrations are

subject to the following uncertainties:

»  Analytical measurement uncertainties (e.g., detection limits are

) L typically elevated in tissues because of matrix interferences).
Mean operational site tissue . ) ) _ )
. contaminant concentrations are not «  Because of insufficient biomass at some investigation areas,
Measurf:d j:lssue greater than at reference sites and NA additional invertebrates were collected (primarily crayfish) by
concentrations do not increase along an increasing hand picking them from the river bed. This introduces a bias
contamination gradient towards chemical composition of invertebrate prey for higher
trophic-level exposure (e.g., crayfish are high in copper).
Uncertainties associated with measured exposure include

Tissue effects concentrations based on polentlally dissimilar species

from those occurring onsite

Uncertainties in Hyalella and Ceriodaphnia growth and survival

include:

e  Relatively short-term laboratory exposure of test animals
extrapolated to site 1nvertebrates chronically exposed to
contaminants - _

_ . . e  Extent to which Hyalella and Ceriodaphnia are representative of
Mean oper ational site survival and invertebrates in Hanford Reach sediments and water.
vival and h growth is not less than al reference
Survival and growt sites-and does not decrease along High | © Potential laboratory methodological and record-keeping issues

from toxicity testing

an increasing contamination
gradient

Whether pore water sampling was representative of elevated
contaminant concentrations. Specifically, whether
Ceriodaphnia-assayed pore water represented primarily
groundwater upwelling versus river water downwelling in the
horizontal aquifer tubes.

Toxicity testing with laboratory species does not account for the
adaptation of organisms to toxicant levels, which has been
observed in some benthic invertebrates exposed to metals.
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Table 6-1¢. Qualitative Uncertainty Analysis for Aquatic Near-Shore Assessment Endpoints. (6 Pages)

)
£
Assessment . . &b ,
Endpoint Attributes Aguatic Hypotheses K Ceonclusions
==
Mean operational site tissue
e i contaminant concentrations are not Despite an extensive survey campaign for tadpoles, amphibian
Amphibians gcl);l‘;;t;;t;;:sw greater than at reference sites and | Med | tissues were not widely avaitable and thus there is uncertainty over
do not increase along an increasing true contaminant levels in amphibians of the Hanford Reach.
contamination gradient
Uncertainties in Xeropus growth (malformations) and survival
include:
e Relatively short-lerm laboratory exposure of test animals
extrapolated to amphibians chronically exposed to contaminants
Mean operational site survival and o  Extent to which Xenopus are representative of amphibians
Survival and growth growth is not less than at reference exposed to Hanford Reach sediments and water
based on toxicity sites and does not decrease along High

testing

an increasing contarmination
gradient

e Whether pore water sampling was representative of elevated
contaminant concentrations, Specifically, whether pore water
represented primarily groundwater upwelling versus river water
downwelling in the horizontal aquifer tubes.

The biclogical significance of small yet statistically significant
decreases in survival and growth at chromium and strontium plumes
stations.
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Table 6-10. Qualitative Uncertainty Analysis for Aquatic Near-Shore Assessment Endpoints. (6 Pages)

el
=
&b .
Aéfsm}::t Attributes Aquatic Hypotheses K Conclusions
poi B

Use of literature toxicity reference values involves uncertainty in the

extrapolation from test organisins to species occurring onsite based

on:

e  Test conditions (e.g., method of contaminant delivery such as
oral intubation or via gavage compared to ingestion of
contamingted media onsite)

s  Bioavailability of contaminant (Iaboratory studies typically
represent maximum bioavailability) relative to site-specific

Literature values for Dietary exposure modeled from bioavailability
C.fons?tr'ner? survival, growth, or ;)p e.ra:ttlona} sites 13 n;)t grealtetr. thatn L e Laboratory toxicity studies are typically focused on a single
(I.n verlivores, reproduction compared Oxlclty reletence values relalive 1o ow contaminant whereas conditions in the field typically involve
piscivores) exposure modeled from reference

to modeled exposure

sites

contaminant mixtures

Relatively short-term laboratory exposure compared o chronic
exposure to contaminants in the field

Similarity in toxic response

Uncertainties associated with modeled exposure include

Measuring media (tissue, soil) concentrations

Extent to which modeled intake for representative receptors
reflects aciual intake for organisms onsite.
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Table 6-10. Qualitative Uncertainty Analysis for Aquatic Near-Shore Assessment Endpoints. (6 Pages)

+rh
=
Assessment . . &b .
Endpoint Attributes Aguatic Hypotheses g Conclusions
Uncertainties agsociated with measured exposure include
o - Tissue effects concentrations based on potentially dissimilar
species from those occurring onsite
e  Analytical measurement uncertainties (e.g., detection limits are
. o typically elevated in tissues because of matrix interforences).
Mean operatlonal site tissue Considering the mobility of fish, uncertainty in whether tissues
M d ti contaminant concentrations are not of electroshocked animals represent contaminant concentrations
easured fissue cator than at rof sitos and od 5 et bl
X ne greater than af reicrence sites an Me for organisms within investigation areas (versus
concentrations increase al o . =
: do not HICrease along an mereasing upstream/downsiream organisms),
contamination gradient
#  Whether hatvested sculpin represent contaminant concentrations
in all fish at aquatic investigation areas.
Uncertainties associated with measured exposure include
e Tissue effecis concentrations based on potentially dissimilar
species from those occurring onsite
Fish histopathology may be subject to the following uncertainties:
Operational site hi ic . . . . . .
peralt hlstop?.thgloglcal s  Observer biases in recording subjective levels of impairment |
anomalies are not greater than at . . ) .
A . . . (however, data recording/oversight by single observer and blind
Fish histopathology reference sites and do not increase | High . . e . s -,
. . o reading of slides helps minimize this potential uncertainty)
along an increasing contamination
gradient e  Whether histopathelogical endpoinis recorded are diagnostic of
tissue anomalies affecting fitness of fish in the field.

Low = hypothesis has low weight
Med = hypothesis has medium weight
High = hypothesis has high weight

NA = Not applicable to the endpoint in question given the dearth of information linking measured tissue concentration to effects on that endpoint.
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